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Perspectives of Mathematically Proficient Black High School Students with a
History of Underachievement in Mathematics
Abstract
Mathematics achievement disparities between Black students and their White peers have been
emphasized in research for decades. There is limited research on highachieving Black students in
mathematics. This research study replicates and expands on the work of Howard (2008) who examined
the perspectives of predominantly White developmental college students who experienced the
phenomenon of shifting from unsuccessful to successful mathematics achievement, to include the
perspectives of Black high school students who experienced the same phenomenon. Eleven participants
who scored proficient (80 or higher) on their Algebra I state examination in ninth grade despite a history
of underachievement in mathematics shared their perspectives. The research data was captured through
in-depth semi-structured interviews and a Mindset Assessment Profile (MAP) survey. Findings indicate
participants primarily attributed negative experiences in the learning environment, namely, the classroom
disciplinary climate and limited teacher effectiveness to their unsuccessful mathematics achievement.
Self-study was the primary strategy attributed by the participants which fostered their shift to successful
achievement and scoring proficient in mathematics. Findings also reveal the participants’ mindset
towards learning mathematics was another contributing factor. Coursework sequencing preferences was
an unexpected finding. Recommendations based on the results of this study include increasing
mathematics learning time, establishing equitable policies for early algebra access, and ongoing
professional development on fostering mathematics proficiency achievement for Black students and their
peers. Future research suggestions include examining whether coursework sequencing preferences
influence student achievement outcomes and expanding this study to include other minority groups, such
as Hispanic students, who are achieving mathematical proficiency.
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Abstract
Mathematics achievement disparities between Black students and their White
peers have been emphasized in research for decades. There is limited research on highachieving Black students in mathematics. This research study replicates and expands on
the work of Howard (2008) who examined the perspectives of predominantly White
developmental college students who experienced the phenomenon of shifting from
unsuccessful to successful mathematics achievement, to include the perspectives of Black
high school students who experienced the same phenomenon. Eleven participants who
scored proficient (80 or higher) on their Algebra I state examination in ninth grade
despite a history of underachievement in mathematics shared their perspectives.
The research data was captured through in-depth semi-structured interviews and a
Mindset Assessment Profile (MAP) survey. Findings indicate participants primarily
attributed negative experiences in the learning environment, namely, the classroom
disciplinary climate and limited teacher effectiveness to their unsuccessful mathematics
achievement. Self-study was the primary strategy attributed by the participants which
fostered their shift to successful achievement and scoring proficient in mathematics.
Findings also reveal the participants’ mindset towards learning mathematics was another
contributing factor. Coursework sequencing preferences was an unexpected finding.
Recommendations based on the results of this study include increasing
mathematics learning time, establishing equitable policies for early algebra access, and
ongoing professional development on fostering mathematics proficiency achievement for
vi

Black students and their peers. Future research suggestions include examining whether
coursework sequencing preferences influence student achievement outcomes and
expanding this study to include other minority groups, such as Hispanic students, who are
achieving mathematical proficiency.
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Chapter 1: Introduction
Jobs requiring a strong level of proficiency in mathematics are the fastest-growing
segment of the United States’ (US) job market. These mathematics jobs are projected to
increase by 28% by 2026, resulting in over 50,000 new jobs (Bureau of Labor Statistics,
2017). A strong background in mathematics is associated with success in higher
education and the workforce (Association for the Study of Higher Education [ASHE],
2011; Bol & Berry, 2005; Conley, 2005; Jagnandan, 2012). Basic mathematics
computational skills and skills in algebra, geometry, and trigonometry are required for
students to be college-and-career-ready, and to work with increasingly complex tasks at
the college level and in related fields (Asempapa, Sturgill, & Adabor, 2017; Conley,
2005).
Postsecondary institutions are reporting an increased need for academic
remediation due to a lack of mathematical skills, including basic skills among incoming
students of all ethnicities (Conley, 2005; Howard, 2008; Howard & Whitaker, 2011;
Williams & Siwatu, 2017). However, a disproportionate number of Black students
require remediation in mathematics when entering postsecondary institutions compared
to their peers from other racial/ethnic groups (Bahr, 2010; Williams & Siwatu, 2017).
Differences in academic performance between diverse groups are called an achievement
gap (Bol & Berry, 2005; Flores, 2007). Gaps in mathematical achievement, particularly
between Blacks students and their peers, is a contributing factor to the nation’s current
deficiencies in producing graduates for jobs in the field of mathematics (Beilock &
Maloney, 2015; Li, 2012).
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According to the National Center for Educational Statistics (NCES, 2015), Black
students fall among the racial/ethnic groups that obtain the fewest number of degrees and
certificates in mathematics and other high demand fields at all degree levels combined.
NCES data indicate White, Asian, and Hispanic students obtain more than twice as many
mathematics and statistics degrees than do Black students. Specifically, in 2014, about
5% of the nation’s mathematics and statistics associate, bachelor’s, and master’s degrees
were awarded to Black students compared to approximately 64% of White students, 13%
of Asian students, and 11% of Hispanic students (NCES, 2015). It is critical that
researchers determine ways to increase the overall academic achievement of Black
students in order for Blacks students to access and succeed in high-demand fields such as
science, technology, engineering, and mathematics (STEM) (ASHE, 2011; Bahr, 2010).
Most research on the mathematics achievement gap has been based on deficit
models that primarily emphasize that Black students are underachieving compared to
their White peers (Bishop, 2007; Bol & Berry, 2005; Flores, 2007; Li, 2012; Wenglinsky
2004). This process, known as gap-gazing, provides limited information to advance
teaching and learning for Blacks and other minority students (Gutierrez & Dixon-Román,
2011). Gap-gazing promotes the narrative that the threats of underachievement for Black
students and other minority students are unavoidable. Researchers who participate in gapgazing support the notion that Black students are inferior to their White peers (Gutierrez
& Dixon-Román, 2011; Ladson-Billings, 2007; Ladson-Billings, 2013). Meanwhile,
Black students who are achieving at or above proficiency in mathematics are disregarded
(Wiggan, 2007).
Gap-gazing attributes the gaps in mathematical achievement to the characteristics
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of the Black students, a form of prejudice and stereotyping (Flores, 2007; Gutierrez &
Dixon-Román, 2011; Ladson-Billings, 2007). For example, the mathematical
achievement gap between Black students and their White peers is attributed to Black
students having a lack of work ethic and motivation to learn mathematics (Bol & Berry,
2005; Seeley, 2014). Research indicates that teachers believe Black students are either
motivated to learn or not (Bol & Berry, 2005; Seeley, 2014). However, student ability,
intelligence, and motivation are susceptible to change, and teachers can influence this
change for the better or for the worse (Seeley, 2014).
In contrast to the dominant narrative which attributes the achievement gap to
Black student learning habits, the mathematics achievement gap is influenced by multiple
factors including inequitable mathematics learning opportunities and access for Black
students, compared to their White peers (Flores, 2007). Historically, Black students in the
US have lacked access to challenging mathematics educational experiences due to factors
such as underqualified teachers, academic tracking, low teacher expectations, and
inadequate school funding (ASHE, 2011; Flores, 2007; Rousseau & Tate, 2003). These
persistent, inequitable mathematics learning experiences threaten the academic future of
Black students (Flores, 2007; Kitchen, Ridder, & Bolz, 2016; Parke, 2016; RiegleCrumb, 2006; Wenglinsky, 2004; Young & Young, 2016).
Black students coupled with other minority students currently represent almost
half the population of students ages 18 and under in the US (Colby & Ortman, 2015; Li,
2012). By 2020, the total number of Black and other minority students, ages 18 and
under, is projected to rise above 50% creating a majority-minority student population. By
2060, the total number of Black and other minority students, ages 18 and under, is
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projected to have increased a total of 16.4% (Colby & Ortman, 2015). In contrast, by
2020, the total number of White students, ages 18 and under, is projected to fall below
50%. By 2060, the total White student population, ages 18 and under, is projected to have
decreased a total of 23% (Colby & Ortman, 2015).
If Blacks and other minority students will soon represent more than half of the
student population, and if Blacks and other minority students continue to underperform in
mathematics, then fewer students will meet the requirements to be successful in college
and in their target career areas (Conley, 2005; Young & Young, 2016). In addition, the
nation will have fewer people qualified to fill current and future positions in high-demand
career fields, many of which require a high level of math proficiency (Bureau of Labor
Statistics, 2017; Colby & Ortman, 2015; Li, 2012).
Students able to demonstrate high levels of mathematical proficiency have
abilities and talents that are not always identified through standard curriculum-aligned
assessments (Deal & Wismer, 2010). For example, students able to demonstrate high
levels of mathematical proficiency have reasoning skills at least 2 years more advanced
than their peers. These students acquire learning at a faster pace and retain what was
learned. Driven by their curiosity, students who can obtain high levels of mathematical
proficiency find drill-and-practice frustrating. They prefer to engage in more complex
thinking to develop a deeper understanding and new ideas. They are also able to make
connections between unrelated concepts and transfer patterns and ideas (Deal & Wismer,
2010).
There is limited research from the perspective of high achieving Black students
about their experiences and their beliefs on what contributes to their success (Haycock,
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2014; Howard & Whitaker, 2011; Parke, 2016; Turner & Meyer, 2009). Research on the
gaps in mathematics achievement between Black students and their peers from other
ethnicities can benefit from the insight of students currently in the school system who
have experienced success (Fries-Britt, Younger, & Hall, 2010; Howard & Whitaker,
2011; Hubert, 2013; Wiggan, 2007).
Problem Statement
There has been meager progress nationally in eliminating the mathematics
achievement gap between Black students and their White peers for over a quarter century
(Boyd-Zaharias & Pate-Bain, 2008; Flores, 2007; Musu-Gillette et al., 2016). According
to the NCES 2016 report, the mathematics achievement gap between Black and White
eighth grade students was not measurably different between 1990 and 2013 (MusuGillette et al., 2016).
Some researchers argue that as Blacks students in the US advance in school, the
gaps in academic achievement in mathematics may be widening (Bol & Berry, 2005;
Bonner, 2014; Boyd-Zaharias & Pate-Bain, 2008; Ryan, 2014; Webb & Thomas, 2015).
The NCES (2016) report indicated the gap in mathematical achievement between Black
and White Grade 12 students widened nationally in 2005, 2009, and 2013 (Musu-Gillette
et al., 2016). Locally, according to the New York State (NYS) report card data from 2014
through 2016, when examining student achievement based on the Algebra I Common
Core Regents exam statewide, the gap in achievement percentages between Black
students and their White peers widened from 28% in 2014 to 36% in 2016.
An analysis of NYS Common Core Mathematics Regents exam data in high
schools statewide, since the exams were first administered in 2014, revealed that Black
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students have performed the lowest on the sequence of mathematics assessments essential
to be proficient in mathematics when compared not only to their White peers but also
when compared to all other racial/ethnic groups (New York State Education Department
[NYSED], n.d.-a). In 2014, the results from the administration of the Algebra I Common
Core Regents exam indicate 43% of Black students passed the Algebra I Common Core
Regents exam by scoring 65 or higher compared to 85% of Asian or Native
Hawaiian/Other Pacific Islander students, 81% of White students, 61% of American
Indian or Alaskan students, and 49% of Hispanic or Latino students (NYSED, n.d.-a).
Results from the 2015 administration of the Geometry Common Core Regents
exam indicate that 32% of Black students passed the Geometry Common Core Regents
exam by scoring 65 or higher compared to 78% of Asian or Native Hawaiian/Other
Pacific Islander students, 75% of White students, 58% of American Indian or Alaskan
students, and 41% of Hispanic or Latino students (NYSED, n.d.-a). Results from the
administration of the 2016 Algebra II/Trigonometry Common Core Regents exam
indicate 49% of Black students passed the Algebra II/Trigonometry Common Core
Regents exam by scoring 65 or higher as compared to 83% of White students, 81% of
Asian or Native Hawaiian/Other Pacific Islander students, 64% of American Indian or
Alaskan students, and 54% of Hispanic or Latino students (NYSED, n.d.-a).
Algebra I is currently the gateway course and assessment required for high school
graduation in NYS (Conley, 2005; Corbishley & Truxaw, 2010; Riegle-Crumb, 2006).
Black students represent the largest percentage of students by race/ethnicity that fall
below the level of mathematical proficiency (NYSED, n.d.-a). In 2016, 89% of all Black
students who tested statewide, scored below the level of mathematical proficiency
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required to be college-and-career-ready on the Algebra I Common Core Regents exam
compared to 64% of their peers in all other racial/ethnic groups combined. This
percentage includes Algebra I Common Core Regents test-takers at all eligible grade
levels (NYSED, n.d.-a).
Black students also represent the largest percentage of students who fall below the
level of mathematical proficiency when examining achievement exclusively in the
original Big 5 urban school districts combined, and in one of the largest urban school
districts outside of New York City (NYSED, n.d.-a). The original Big 5 urban districts,
which are, New York City, Yonkers, Rochester, Syracuse, and Buffalo, are responsible
for educating almost half the students in NYS (Conference of Big Five School Districts,
2015).
When examining test-takers exclusively in the original Big 5 urban districts
combined, 91% of all Black students who were tested fell below the level of mathematics
proficiency in 2016 as compared to 75% of their peers in all other racial/ethnic groups
combined. When examining test-takers in one of the largest urban districts outside of
New York City, 95% of all Black students tested fell below the level of mathematical
proficiency in 2016 as compared to 89% of their peers in all other racial/ethnic groups
combined (NYSED, n.d.-a). On-going low mathematics performance for Black students
compared to their peers impacts their career goals and future success (Parke, 2016;
Young & Young, 2016).

Theoretical Rationale
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This study will use mindset theory as its primary theoretical framework and
critical race theory (CRT) as a sub-theory. Mindset theory will be used to examine each
participant’s beliefs about his or her mathematical learning abilities and what may have
contributed to such beliefs. CRT will be used to examine alternate narratives related to
closing the achievement gap and the mathematical achievement of Black students in
urban high schools.
Motivation is the primary factor perceived by students to be essential for their
success in mathematics (Howard, 2008; Howard & Whitaker, 2011). Mindset theory,
developed by Dweck, is a motivation theory (Bates, 2016; Dweck, 2006). Dweck (2006)
theorized that having a fixed mindset refers to believing that your intellectual abilities
and personal traits are finite. In contrast, having a growth mindset refers to believing that
your present intellectual abilities and personal traits are just the starting point and can be
cultivated over time to an unknown measure with passion and hard work (Bates, 2016;
Dweck, 2006).
Research by Howard (2008) referred to mindset theory to understand positive
turning points that fostered student success in mathematics at the college level.
According to Howard (2008), when the participants believed they were not capable of
learning any more mathematics‒a characteristic of a fixed mindset‒they feared
mathematics. The participants’ motivation to engage in mathematics learning also
decreased. The participants used avoidance to address their challenges in mathematics.
They avoided class, homework, asking for help, studying, and taking additional
coursework. Thus, the participants experienced unsuccessful academic outcomes.
Adversely, students with a growth mindset demonstrated enjoyment and commitment to
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learning mathematics. Having a growth mindset ultimately led to their success. With this
change in mindset, the students employed new strategies such a changing their seats and
asking questions in class to support their learning. Participants also expressed interest in
pursuing career paths which required more advanced mathematics coursework (Howard,
2008; Howard & Whitaker, 2011). The researcher used mindset theory to determine
whether each participant in this research study experienced a shift in his or her mindset
towards learning mathematics.
CRT was initially developed in the late 1970s through early 1980s as a theoretical
framework through which legal scholars examined barriers to the progression of legal
rights and equal opportunity for Blacks and Hispanics (McCoy & Rodricks, 2015;
Powers, 2007; Sleeter, 2012). Many scholars are credited with contributing to this
theory, including civil rights activists Derrick Bell and Kimberlé Williams Crenshaw.
Researchers Gloria Ladson-Billings and William Tate are credited with the use of CRT in
the field of education (Powers, 2007; Sleeter, 2012). CRT contests the traditional
narrative of social practices of educational institutions (Powers, 2007). Racism has
transformed over time; however, it is still evident when examining the differences in
resources such as education available to Black students, when compared to their White
peers (Sleeter, 2012).
Counter-storytelling is a tool used by critical race theorists to capture experiential
knowledge from Blacks and Hispanics (Sleeter, 2012). Researchers Reynolds and
Mayweather (2017) used CRT as a theoretical framework when exploring the causes and
effects of racial tensions at one predominantly White midwestern university. Through
counter-storytelling, the researchers captured experiential knowledge from the Black
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students involved and insight into how these students engaged all stakeholders during
their resistance and activism against racial attacks on campus. “Redefining and
reinterpreting reality from the point of view of people of color serves collective
empowerment and knowledge re-construction, and it challenges racism” (Sleeter, 2012,
pp. 493-494). In this study, the researcher used counter-storytelling to gather perspectives
on ways to achieve academic proficiency from a population viewed historically as
academically deficient in mathematics (Atuahene & Russell, 2016; Bahr, 2010; Bol &
Berry, 2005).
Previous research on the achievement gap has used social equity theory (SET) to
argue the causes of the continuous differences in academic achievement among diverse
ethnic groups (McKown, 2013). SET links direct influences and signal influences to the
gaps in achievement among diverse ethnic groups. Direct influences are social
interactions that promote student achievement. Signal influences are cues experienced by
a student which communicates a lack of belief in his or her abilities (McKown, 2013).
When students detect negative social cues, these cues can erode their academic
achievement.
Though SET relates to the achievement gap, mindset theory and CRT were
purposely used in this study to further explain the impact, if any, of any perceived direct
and/or signal influences on participants’ attitudes and actions related to the phenomenon
of shifting from unsuccessful to successful mathematical achievement.

Statement of Purpose
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Educators are concerned about the underrepresentation and the persistent
underachievement of Blacks in mathematics classrooms and related career fields (Brand,
Glasson, & Green, 2006). Students who are underachieving in mathematics may have
experienced a negative turning point that has increasingly interfered with their progress in
learning mathematics (Howard, 2008; Howard & Whitaker, 2011). Thus, Howard (2008)
conducted a qualitative phenomenological study using the perspectives of students that
differed from the deficit model researchers use when studying the mathematics
achievement gap (Flores, 2007; Ladson-Billings, 2007). By examining the perceptions of
newly successful developmental mathematics college students with a history of unsuccess
in mathematics, Howard (2008) sought to understand the lived experiences that fostered a
shift in each student’s mindset and actions to inform future educational practices and
research.
The purpose of this study was to use a lens of proficiency to provide
counternarratives to dominant research on the mathematical achievement gap between
Black students and their peers from other racial/ethnic groups. This study replicates and
expands on the Howard (2008) qualitative phenomenological study. The Howard (2008)
study did not include any Black participants or participants from kindergarten through
Grade 12 (K-12); therefore, this study focused on the perspectives of mathematically
proficient Black high school students. The students in this study were teenagers in the
10th and 11th grade.
This qualitative phenomenological study captured the perspectives of
mathematically proficient Black high school students with a history of underachievement
in mathematics. This study examined what these students perceive allowed them to
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successfully complete Algebra I and score proficient in mathematics by the end of the
ninth grade based on the Algebra I Regents exam. Using student perspectives, the
researcher’s goal was to help educators and policymakers determine how to better
address the achievement gap between Black students and their peers in other racial/ethnic
groups by emphasizing mathematical proficiency achievement. The researcher provides
eexperiences, attitudes, and strategies which may help to increase mathematical learning
and proficiency achievement for the nation’s future majority-minority student population
(Colby & Ortman, 2015).
Research Questions
By conducting this study, the researcher answered the following research question
relative to the perspectives of Black urban high school students with a history of
underachievement in mathematics: What phenomena did Black urban high school
students perceive fostered their shift from unsuccessful to successful mathematics
achievement? The following sub-questions were applied to this research study:
1. What learning strategies, attitudes, and experiences did students perceive
contributed to their insufficient acquisition of mathematics skills prior to
entering high school?
2. What new attitudes and learning strategies had students developed throughout
their first year of high school mathematics learning?
3. Which learning experiences, attitudes, or learning strategies did students
perceive to be most effective in developing their math skills in high school
and achieving proficiency?
Significance of the Study
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This study is important because it adds to the body of research that uses student
perspectives and a lens of proficiency to address the daunting mathematics achievement
gap between Black students and their peers from other racial/ethnic groups. This study
builds on the work of researcher Howard (2008), who used the lived experiences of
students achieving proficiency in developmental mathematics, a college-level course in
high demand at the study site, to gain insight on how to support their peers in becoming
equally successful. In addition, this study aligns to the work of the NYS Board of
Regents’ and other policymakers related to the newly adopted Next Generation Math
Learning Standards (NGMLS) and the Every Student Succeeds Act (ESSA, 2015).
Signed into law in December 2015 ESSA is a bipartisan reauthorization of the
Elementary and Secondary Act of 1965 (ESEA 1965). ESSA promotes the uses of
practices that have resulted in an increase in academic achievement amidst a historically
underachieving population (Chenoweth, 2016).
Black students have a history of underachievement in mathematics (Bol & Berry,
2005). Without a strong mathematical background, Black students will have difficulty
achieving success in higher education (Bol & Berry, 2005; Conley, 2005). Howard and
Whitaker (2011) argued that students can shift from being unsuccessful to being
successful in mathematics, and teachers can benefit from research on how they can help
foster this success. The Board of Regents’ NGMLS provides students access to the
knowledge of the mathematical concepts essential for success, and educators the
opportunity to devise innovative programs to support this endeavor (NYSED, 2017). Our
nation depends on the application of mathematics to function. The knowledge of core
mathematics concepts such as proportions, the rate of change, equality, dimensions,
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random sample, and correlation, is essential knowledge for the workplace, household
management, and citizenship (National Council of Teachers of Mathematics [NCTM],
2014).
The findings from this study can inform decisions made by local education
agencies, teacher preparation programs, curriculum developers, teachers, parents, school
officials, future researchers, and NYSED policymakers. When educators are sensitive to
what causes academic disengagement, they can challenge the process of unsuccessful
students’ internalization of academic difficulty as an indication of inability and engage in
transformative conversations and educational interventions which may foster more
students shifting to a growth mindset perspective and ultimately successful mathematics
learning (Howard & Whitaker, 2011).
Definitions of Terms
Achievement Gap ‒ Inconsistencies in academic performance between different
student subgroups based on socioeconomic status (SES), race, ethnicity, or gender (Webb
& Thomas, 2015).
Algebra or Algebra I – First-year algebra coursework completed by the end of
ninth grade. Algebra I coursework and learning include abstract concepts such as
variables, functions, patterns, modeling, technology, and multiple representations (Eddy
et al., 2015).
Black – Non-Hispanic, single race, African American (Colby & Ortman, 2015)
Big 5 or Big Five – The largest urban school districts in the state of New York in
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which almost half the population of students in the state are enrolled. Specifically, New
York City, Yonkers, Rochester, Syracuse, and Buffalo (Conference of Big Five School
Districts, 2015).
Gap-gazing ‒ Research which emphasizes the underachievement of Blacks and
other minorities compared to their White peers (Young & Young, 2016).
Gateway or gatekeeper – Requirement for more advanced coursework and careers
(Eddy et al., 2015).
Local Assistance Agency – Public governing board or group in a state legally
authorized to guide or provide services for public elementary schools or secondary
schools in a city, county, township, school district, or other political subdivision of the
state, or for a combination of school districts or counties that is recognized in a state as
having such authority (U.S. Department of Education, n.d.)
Minority ‒ All subgroups except non-Hispanic Whites. This includes Blacks,
Hispanics, Native Hawaiian and Other Pacific Islander, and American Indian, and Alaska
Native (Colby & Ortman, 2015).
National Assessment of Education Progress (NAEP) – an educational assessment
that measures what students know if various subjects (Kena et al., 2016).
Proficient or proficiency – Students who met or exceeded Common Core
performance expectations by scoring an 80 to 100 on a NYS Regents assessment, thereby
obtaining a level 4 or 5 and college-and-career readiness credit (NYSED, 2015).
Race/ethnicity – The racial group or groups primarily identified by a student or
his or her parent/guardian (NYSED, n.d.-b).
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Regents – Achievement tests aligned with NYS learning standards, used for
evaluating the quality of instruction and learning that has taken place, and to determine
eligibility for graduation (OSA, 2019).
STEM – Science, technology, engineering, and mathematics (Beilock & Maloney,
2015).
Students of Color – African American and Hispanic students exclusively
(Rousseau & Tate, 2003).
Trends in International Math and Science Study (TIMSS) – data on mathematics
and science achievement of U.S. students as compared to students from other countries(Carr, 2016).
Chapter Summary
The US does not have enough graduates to fill positions in the field of
mathematics (Beilock & Maloney, 2015). A minimum of a baccalaureate degree is
essential for successful entry in our nation’s labor market (Conley, 2005; Jagnandan,
2012). High school students must achieve high levels of competence in their mathematics
coursework to be successful in college and many career fields. Specifically, this relates to
skills learned in algebra, geometry, and trigonometry, in addition to basic computational
skills (Conley, 2005; Harmon & Wilborn, 2016; Jagnandan, 2012).
Disparities in mathematics achievement among diverse students, also called a
mathematics achievement gap, has been an educational issue for decades. However,
Black students are still underperforming when compared to their peers from other
racial/ethnic groups (Kitchen et al., 2016; McKinney, Berry, & Jackson, 2007;
McKinney, Chappell, Berry, & Hickman, 2009; McKinney, & Frazier, 2008; Ryan,
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2014; Webb & Thomas, 2015) This is most evident in subjects such as mathematics
(Chenoweth, 2016; NYSED, 2016). Previous research has indicated gap-gazing has only
limited impact on closing the achievement gap. Gap-gazing highlights the inadequacies
of Black students while promoting the superiority of White students (Fries-Britt et al.,
2010; Gutierrez & Dixon-Román, 2011).
Researchers suggest future studies which examine Black students who are
proficient in mathematics as measured by state test scores and grades, with participants
beginning in middle school through high school (Howard & Whitaker, 2011; Parke,
2016; Wiggan, 2007). The Black student population is increasing. Black students in
addition to other minority students will represent most of our nation’s school-aged
population by 2020 (Colby & Ortman, 2015). Thus, the nation is at risk of having an
inadequate supply of future eligible workers for high demand fields such as mathematics
unless the gap in academic achievement decreases (Bureau of Labor Statistics, 2017;
Colby & Ortman, 2015; Li, 2012). Research related to the achievement gap is often from
the perspective of adult participants (Battey, 2012; Bol & Berry, 2005; Haycock, 2014).
However, conversations with students provide the most revealing and useful information
(Hubert, 2015). Black students obtaining proficiency in mathematics have experiential
knowledge that can counteract the prevailing perceptions of Black student achievement
(Parke, 2016; Sleeter, 2012).
This qualitative phenomenological study examined the perspectives of Black
students formerly unsuccessful in mathematics who became proficient in mathematics,
using a mindset assessment tool and semi-structured interviews. This study is a
replication of Howard’s 2008 research study. The findings of this study inform teaching,
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learning, and educational policy related to the gaps in mathematical proficiency and
overall achievement among racial/ethnic groups.
In Chapter 2 of this study, the researcher reviews the literature associated with
mathematics proficiency, the academic achievement gap, and the theories associated with
the study. In Chapter 3 of this study, the researcher outlines the research methodology.
Specifically, the researcher will describe the context, the participant criteria, and the
methodology used to document the perspectives of the participants. This chapter will also
discuss how the research data was analyzed. Chapter 4 discusses the findings of the
research and Chapter 5 provides implications of the research along with
recommendations for future research.
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Chapter 2: Review of the Literature
Introduction and Purpose
This chapter synthesizes previous research related to the mathematical
achievement gap followed by research studies on mathematical mindsets and how student
mindsets influence their motivation to learn mathematics. Mathematics learning in
preparation for college and the workforce and the importance of establishing
mathematical proficiency beginning with Algebra I are also discussed in this literature
review. In addition, counternarratives of academically successful Black students are
provided to help communicate the purpose and relevance of this research study.
Disparities in academic achievement between diverse ethnic groups are called an
achievement gap (Flores, 2007; Ladson-Billings, 2013). The gaps in achievement such as
the gap between Black students and their White peers in mathematics has existed for so
long, the gap is described as a pattern which is “regular and so predictable” (LadsonBillings, 2013, p. 105). As the achievement gap between Black students and their White
peers remain a part of racial and academic discourse, the dominant research, which
focuses primarily on what constitutes the achievement gap between Black students and
their White peers, has had minimal progress towards closing the gap (Boyd-Zaharias &
Pate-Bain, 2008).
Research on the achievement gap indicates, as Blacks students and other minority
students advance in school, their performance in mathematics decreases and the gap in
mathematical achievement between Black students and their White peers widens (Bishop,
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2007; Bonner, 2014; Boyd-Zaharias & Pate-Bain, 2008; Caro, 2009, Kotok, 2017;
Ladson-Billings, 2013; National Assessment of Educational Progress [NAEP], 2015;
Ryan, 2014; Webb & Thomas, 2015). Data on Black student achievement based on
secondary state mathematics assessment scores revealed Black students currently
represent one of the lowest racial and ethnic groups obtaining proficiency in mathematics
(NYSED, n.d.-a). In addition, data from the NCES (2015) revealed that Black students
are among the lowest percentage of students obtaining mathematics related certifications,
degrees, and careers in the workforce. Researchers posit, if Black students do not achieve
appropriate levels of mathematical proficiency by the end of eighth grade, their success in
secondary and postsecondary coursework and their opportunities for success in life are
compromised (Jagnandan, 2012; Kotok, 2017; Parke, 2016; Young & Young, 2016).
The dominant narrative in research on the achievement gap is, to be successful,
Black students need to reach achievement levels equivalent to their White peers
(Chapman, 2014; Gutierrez & Dixon-Román, 2011; Ladson-Billings, 2013). However,
national achievement data on student competency in mathematics content show the
mathematics achievement levels among Black and White 12th grade students has had no
significant change over the past 13 years (NAEP, 2015). In addition to the lack of
academic progress in mathematics by each subgroup, less than one-third of White
students across the nation reach required levels of mathematical proficiency by the time
they exit high school (NAEP, 2015).
There is limited research related to the gaps in mathematical achievement that
focusses on student progression towards mathematical proficiency (Parke, 2016; Wiggan,
2007). Therefore, research on the achievement gap needs to shift from the use of
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deficiency models to proficiency models, by highlighting Black students who are
achieving at high levels in mathematics (Flores, 2007; Harper, 2009; Ladson-Billings,
2013; Parke, 2016).
This qualitative phenomenological study examines the perspectives of
mathematically proficient Black students. Brooke Haycock, researcher and author of the
Ed Trust series, Echoes from the Gap: The View from the Lighthouse, used student
perspectives to explain the lives of the students represented in the data discussed by other
researchers, educators, and policymakers. Haycock (2014) argued that educational
leaders, researchers, and advocates have used adult perspectives to help determine how to
successfully educate students. However, student perspectives can clearly uncover what
really matters. “If you really want to ‘get it,’ you also need to hear from students”
(Haycock, 2014, p.2).
In this study, the researcher examined Black high school students in a large urban
district in New York State (NYS), located in the northeast section of the United States
(US), who experienced the phenomenon of scoring proficient on the Algebra I Common
Core Regents exam in ninth grade on their first attempt, despite a history of low
achievement in mathematics. A level 1 or 2 on the NYS Common Core math exam in the
8th grade served as evidence of a history of low achievement. A score of 80 or higher, a
performance level 4 or 5 on the Algebra I Common Core Regents exam served as
evidence of mathematical proficiency. This study examined the experiences, attitudes,
and learning strategies of each participant from the participant’s perspective to help
address the achievement gap between Blacks and their peers in mathematics using a lens
of proficiency.

21

Mathematics Achievement Deficit Factors
Socioeconomic status. Socioeconomic disproportionality is at the core of low
achievement nationally and internationally (Bellibas, 2016; Kotok, 2017). Students of
low socioeconomic status (SES) are 69% less likely to achieve mathematical proficiency
when compared to their high SES peers (Bellibas, 2016; Georges & Pallas, 2010).
Bellibas (2016) conducted a quantitative study to examine factors related to
student performance from distinct SES backgrounds in Turkey. The researcher aimed to
address the achievement gap by uncovering the factors influencing student achievement
in mathematics, reading, and science. The questions that guided the study were, what is
the achievement gap between low SES and high SES students in Turkey, controlling for
various student and school factors, as well as for student characteristics? And which
student, school, and household factors are more important for low SES students than high
SES students?
The researcher used data from the 2012 Program for International Student
Assessment (PISA), a worldwide assessment of the math, science, and reading skills of
15-year-old students. The study included 4,847 participants from 170 randomly selected
schools in Turkey who took the PISA. The results of the study revealed an extensive gap
between students at the top and bottom SES percentile (Bellibas, 2016). These findings
were consistent with other research which indicate students of a mid or low SES status
have a lower advantage for achievement compared to the students of high SES (Caro,
2009; Rowley & Wright, 2011). For example, research by Caro (2009) found the
achievement gap in mathematics among students of low SES and those of high SES
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levels remained constant between ages 7 and 11, or grades 2 to 6, however, the
achievement gap doubled in width from 12 to 15 years of age, or grades 7 to 10.
Bellibas (2016) premised that socioeconomic disproportionality also contributed
to a lack of information and communication technology (ICT) and at-home educational
resources. ICT and at-home educational resources were found to be critical factors that
affect the achievement of low SES students in mathematics and all other subject areas in
contrast to their high SES peers (Bellibas, 2016; Rowley & Wright, 2011). Low SES
students who used the ICT for math and science at home demonstrated gains in their
overall achievement.
Bellibas (2016) also found that socioeconomic disproportionality influences class
size and teacher-student ratio, another critical factor in student achievement. This finding
was consistent with other research (ASHE, 2011; Boyd-Zaharias & Pate-Bain, 2008;
Fenzel & Domingues, 2009; Rowley & Wright, 2011). For example, researchers found
Black students were less likely to get the individualized attention needed to address
procedural errors and were less likely to obtain feedback from their teachers in a timely
manner in classrooms with a larger number of students per teacher. Teachers were also
less likely to adequately monitor student engagement during instruction (Fenzel &
Domingues, 2009).
School climate. With the practice of choice in urban districts, school segregation
has increased, resulting in schools with a predominantly minority population (Fram,
Miller-Cribbs, & Van Horn, 2007; Welton & Williams, 2015; Wenglinsky, 2004). In
2007, researchers Fram et al. conducted a quantitative study examining factors that
contributed to the academic achievement gaps between students in southern U.S. public
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schools. The research site contained mainly low SES Black students with low-level
academic performance across domains in a system with limited educational services and
support for those falling behind academically.
This 2-year longitudinal study focused on a kindergarten cohort that entered
school in fall 1998. The target subset was White, Black, and Hispanic students who
remained in the same class during kindergarten and remained in the same school in first
grade. This subset totaled 3,501 children, in 1,208 classrooms, in 246 southern schools.
Thus, the sample averaged approximately 16 students per school and four per classroom.
Learning outcomes were measured based on student reading levels. Tests were
administered in the fall and spring of 1998-1999, and again in spring 2000. The tests
assessed basic skills, vocabulary, and four distinct reading comprehension skills. The
student, family, classroom, and school were also included as variables that may influence
a child’s learning and were evaluated through hierarchical linear modeling analyses.
The researchers found that 38%, over 1,300 students, attended schools with a
minority student population greater than 50%. These schools were more likely to contain
children of low SES single-parent households, children from teen mothers, and children
whose parents were limited in their ability to contribute to their child’s learning due to
their lower levels of education. Their classrooms contained inadequate resources and
their teachers had fewer credentials. Students in low SES majority-minority schools also
averaged lower reading gains by first grade than their peers (Fram et al., 2007).
These researchers argued that in lieu of race, family structure, peer skill levels,
maternal attributes, and school locations provided more information when addressing
student achievement in the South. According to Fram et al. (2007), once these factors
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were accounted for, race had no influence on the achievement gap. Fram et al. (2007)
suggested the use of mixed ability grouping and policy and program reform to address
the academic achievement gaps between students in southern U.S. public schools.
Parke (2016) used accessible school data to analyze differences between Black
students and differences between overall school performance outcomes. The study’s
purpose was to identify concepts to inform relevant future qualitative research on
improving teaching and learning. This quantitative longitudinal study used tests scores,
the types of courses taken, and student 4-year cumulative grade point averages (CGPA)
as mathematical performance indicators. The use of criterion sampling resulted in 1,339
Black and White student participants from 10 high schools across one district.
Parke (2016) questioned the differences within the Black students across the
district related to SES and gender, the differences within the Black and White subgroups
on a state mathematics assessment, and the differences among the schools within the
district based on the previously mentioned performance indicators (CGPA, test scores,
and types of courses taken). Characteristics of those Black students who excelled by
scoring within the top 25% on state assessments were also explored. Consistent with
previous researchers, Parke found the lowest performing schools had the highest poverty
and minority population. The environment was unsafe and not learner-centered, resulting
in a high transfer or mobility rate and low attendance.
Tracking. Negative student-adult relationships beginning as early as middle
school can influence student course placement when transitioning to high school
(Chapman, 2014). Specifically, Black students entering high school are more likely to be
placed in lower track classes by their eighth-grade teachers who had low expectations for
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their achievement. Meanwhile, their White peers continue to dominate enrollment in
advanced mathematics coursework (Chapman, 2014; Kotok, 2017; Parke, 2016).
Tracking students into ability groups is disguised as tailoring instruction to the skill level
of the students (Fram et al., 2007). However, classrooms with a high concentration of low
performing students decrease peer learning opportunities resulting in a decrease in overall
average performance gains (Fram et al., 2007; Li, 2012).
White mid-SES students and staff are highly represented in suburban schools,
thus, creating systematic challenges for students of other races who may enroll in such
environments (Chapman, 2014). Research by Chapman (2014) examined how student
relational experiences with adults in a predominantly White suburban school setting
influenced their learning experiences and preparation for college and beyond. Focus
group interviews were held with almost 100 minority students, 74 of whom were Black.
The students were from six high schools across four suburban districts.
Findings indicated that low expectations for Black students exhibited by school
counselors and teachers contributed to low student achievement and a lack of college and
career readiness. Participants shared that their counselors ignored their coursework
interests and placed them in lower track classes. In addition, White students were
encouraged to attend competitive 4-year and Ivy league schools as counselors mainly
recommended technical schools and open admission institutions to their Black students.
Counselors also provided minimal guidance to their Black students in obtaining grants
and scholarships for postsecondary learning.
Their White teachers exclusively supported the White students and were
astonished when the Black students gave the correct answer. The White teachers were
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also disrespectful and spoke to the Black students in a demeaning manner. These types of
interactions were reported mostly from students on the lower track who also believed
their teachers could not relate to them or serve in more than an instructor role in their
lives.
Participants also reported their White teachers lacked cultural relevance in their
instructional practices and inequitable disciplinary practices were employed. Specifically,
White students were given verbal warnings compared to write-ups, class removals, and
suspensions issued to the Black students. These academic tracking practices and toxic
student-adult relationships contributed to increased frustration among the Black students
and the students feeling disconnected from school (Chapman, 2014).
Poor teacher quality and effectiveness. Teacher quality and effectiveness is a
major contributing factor to the success of Black students, especially in schools such as
urban public schools, with large concentrations of low SES minority students (Bellibas,
2016; Fram et al., 2007). Teachers in urban public schools are inadequately prepared to
teach key subjects such as mathematics and meager progress has been made in providing
access to effective teachers for the students in these settings (Bellibas, 2016; Fram et al.,
2007; Wenglinsky, 2004). For example, when examining teacher backgrounds and
middle school student mathematics data, Wenglinsky (2004) found less than half the
teachers had a degree at the master’s level or higher and only 18% had a mathematics
degree.
The quality of learning in a classroom is based on teacher quality, how learning in
context unfolds physically and socially, and the practices or structure of the learning
experienced by the students. The quality of learning in a classroom influences academic
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performance outcomes (Fram et al., 2007; Georges & Pallas, 2010; Wenglinsky, 2004).
Gaps in achievement between and within schools may be a result of teacher quality and
assignment variations. Stronger students have more qualified teachers; thus, the learning
experience differs (Wenglinsky, 2004). Diverse urban public schools have the power to
reduce the gap by reducing the within-school differences between Blacks and their White
peers (Wenglinsky, 2004).
Teacher expectations, beliefs, and biases. According to Bol and Berry (2005),
achievement trends in mathematics convey that the disparities between minority students
and their White peers may be increasing. Thus, they conducted a qualitative study to
determine secondary teacher perceptions of what was causing the achievement gap and
suggestions on how to address it. They surveyed 379 secondary members of the National
Council of the Teachers of Mathematics (NCTM). Approximately, 41% of the
mathematics teacher participants worked in middle schools and the rest worked in high
schools. Almost 90% of the participants were White with at least 4 years of experience
teaching in suburban schools.
The study by Bol and Berry (2005) addressed the following research questions:
1. What do secondary mathematics teachers perceive to be the most important
contributors to the achievement gap in mathematics?
2.

Do these perceptions differ as a function of the student, school, and district
characteristics (i.e. ethnicity and socioeconomic status of students, geographic
setting, a region of the country, size of the district)?
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3. Do secondary mathematics teachers’ perceptions of the achievement gap
differ from those of school/district mathematics supervisors or university
faculty?
4. What suggestions do secondary mathematics teachers have for reducing the

achievement gap?
Quantitative and qualitative data were collected. The researchers used a
questionnaire created by the researchers with 23 rating scale items followed by a factor
analysis of their validity. Qualitative analysis software called, Atlas Ti, was also used for
the open-ended responses. Findings indicated that the participants mainly used student
characteristics such as low motivation, work ethic, and low family support as the defining
factors for the gap in achievement. The primary causal perceptions by secondary teachers
were student related in comparison to curriculum and instruction, which were the primary
causal perceptions of leaders and higher education faculty members. These findings were
similar to the findings of other researchers who found Black students are often labeled as
low-skilled or incapable (Chapman, 2014; Sheppard, 2011). It is important to note that
teachers who were not members of NCTM were not included. Including this population
in the future was suggested (Bol & Berry, 2005).
Researchers argue, teacher beliefs and expectations directly influence student
motivation and ultimately their performance in mathematics (Chapman, 2014; Woolley,
Strutchens, Gilbert, & Martin, 2010). A study by Woolley et al. (2010) examined 993
middle school student-report surveys and standardized tests scores to examine teacher
practices through structural equation modeling (SEM), descriptive statistics, and
Cronbach’s alpha SPSS. The findings demonstrated strong validity and reliability for
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Black students. Their hypothesis was supported by the findings. Specifically, teacher
beliefs and practices directly influence Black student motivation, ultimately mediating
achievement outcomes. Teacher expectations and use of reform practices also directly
influenced students’ mathematics standardized test scores (Woolley et al., 2010).
Inadequate instruction. Though teaching is the core of education, most school
reform efforts neglect to adequately focus on instruction (Boyd-Zaharias & Pate-Bain,
2008). Guidelines, such as NTCM’s Principles and Standards for School Mathematics
(PSSM) exist to gauge mathematics instruction to ensure academic equity and deep
conceptual understanding for all (McKinney & Frazier, 2008). However, research
indicates that greater emphasis is placed on basic skills development in classrooms which
contain large numbers of Black students in lieu of the development of higher order
thinking skills such as reasoning and communicating, project-based learning activities,
and mathematics writing tasks (Georges & Pallas, 2010; Jagnandan, 2012; McKinney &
Frazier, 2008; Rubel & Chu, 2011; Wenglinsky, 2004). Researchers found an emphasis
was also placed on increasing school assessments, which consequently promoted an
adverse effect on student achievement by decreasing student scores (Wasserberg &
Rottman, 2016; Wenglinsky, 2004).
In 2008, McKinney and Frazier used the PSSM guidelines in their study of the
instructional practices and skills of 64 in-service middle school teachers working in
schools which served large numbers of Black students and other minority students. This
study was guided by the questions, “What pedagogical and instructional practices are
middle school in-service mathematics teachers in high poverty schools using? And, to
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what extent are middle school mathematics teachers in high poverty schools using the
identified pedagogical and instructional practices?
Findings from the McKinney and Frazier (2008) study indicated significantly less
than half of the teachers differentiated instruction; this represents a lack of instructional
equity for an already needy population. In addition, most of the participants omitted
creativity in the curriculum and only used standard curriculum guidelines. Real world
applications and concept modeling were rarely infused. Lecture and drill and practice
dominated their practices along with traditional methods of assessing student learning.
Technology usage was also infrequent and, if applied, technology was used in limited
forms.
A year later, McKinney et al. (2009) surveyed a purposeful sampling of 99
elementary mathematics teachers in urban schools serving large numbers of low SES
Black students. Their findings were consistent with the McKinney and Frazier (2008)
study. McKinney et al. (2009) concluded that mathematics teachers in high poverty urban
settings continued to teach in the manner in which they were taught. Non-standards-based
instruction was more dominant in classrooms than standards-based instruction
(Thompson, 2009). In classrooms where the PSSM were being implemented, there was a
lack of frequency of implementation (McKinney et al., 2009; Thompson, 2009).
Teacher practices have unwavering effects as per research by Georges and Pallas
(2010). Their study was designed to determine if learning during the school year and
summer are linked to teacher practices and if summer learning loss can decrease with
reformed teaching methods. Their early childhood longitudinal study of kindergarten
cohort data found there were disproportionate gains between low SES Black students and
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their White peers. Thus, White students spent the school year advancing in their
mathematical studies as Black students and other minority students learned basic skills.
Teaching practices also had modest and marginally statistically significant connections to
knowledge retention over the summer. Researchers suggest that the exposure of low SES
students to analytical reasoning and problem-solving activities would improve their
scores in basic computational skills not yet mastered and reduce the disparities in content
proficiency, contributing to an equitable chance to learn mathematics.
Using the analysis of National Assessment of Educational Progress (NAEP)
mathematics data on 15,694 eighth graders, Wenglinsky (2004) set out to determine how
teacher practices can be improved to decrease the achievement gap. Multilevel
Hierarchical Linear Modeling (HLM) techniques were used to answer the following
questions: (a) Do instructional practices affect the achievement gap primarily at the
between-school or at the within-school level? and (b) What kinds of instructional practice
are most effective for reducing the achievement gap? Student, teachers, and
administrators also completed questionnaires. The questionnaires provided information
on teacher background, instructional practices, and student demographics to link the
assessment scores, race, economic status, and teacher preparation and practice to between
or within school achievement gaps.
Estimates of racial and achievement variations and the impact of instruction on
these variations were addressed through the development of two HLMs. The first HLM
indicated that there was a gap of 54 points in achievement at the school level and a gap of
41 points at the student level between Black and Hispanic minorities and their White
peers. Within the same school, Black students scored 25 points fewer than their White
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peers. Schools with more Black students averaged 38 points below the other schools. The
second HLM concluded that instructional practice aligned with teacher background has
an impact on the reduction of the achievement gap for Black and Hispanic students
(Wenglinsky, 2004).
Lack of culturally relevant learning opportunities. “Insightful reflection about
practice is a function of teachers’ knowledge about the subject matter and the learner”
(Rousseau & Tate, 2003, p. 211). Researchers Rubel and Chu (2011) focused on equity in
mathematics, or the mathematical learning opportunities provided to students of color,
instead of the gaps in achievement, using a professional development and research
project. The project, called Centering the Teaching of Mathematics on Urban Youth
(CTMUY), used teacher collaboration to improve mathematics instructional practices.
The study included two high schools located in close proximity serving the lowest
income population in New York City. One school was predominantly Hispanic, the other
predominantly African American. This study examined the practices of seven teachers
from White or European, Afro Caribbean, African, or African American backgrounds
with experience ranging from 1 to 8 years.
The study conducted by Rubel and Chu (2011) was designed to answer the
research questions, to what extent do teacher participants in CTMUY (during the first
year of the 2-year project) demonstrate aspects of CureMap in their instruction? And as
teachers implement CureMap, what opportunities to learn mathematics do they provide to
their students? Culturally relevant mathematics pedagogy (CureMap) was how they
measured instruction and student learning opportunities. CTMUY provided 2 years of
professional development (PD) sessions aligned to CureMap framework, which enabled
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teachers to analyze their pedagogical practices and reflect on those implemented by their
colleagues. Their PD included 5-day summer sessions, 2 full day fall seminars, at least a
dozen annual teacher meetings at participating schools, and 8-10 annual classroom
observations.
Sixty-eight observations were conducted with the same class of students each
time. Field notes from each observation were used to complete a classroom observation
inventory (COI) to determine if and how the instruction in each lesson correlates with
CureMap’s three components. The COI also included measurements such as the lesson’s
instructional environment, the mathematical task’s level of cognitive demand, and the
modes of participation offered to students.
Rubel and Chu (2011) found 50 of the 68 lessons contained low level cognitive
tasks and other low demand tasks without connections including memorization. The
remaining lessons were high-level tasks occurring predominantly in the same two highest
instructional environment classrooms. When examining student participation, practicing
skills such as completing worksheets or answering questions from a book, occurred most
frequently followed by listening to the teacher. Investigating and problem-solving,
reading, writing, and reflection and the use of technology occurred the most infrequently.
In the classrooms with the lowest instructional environment ratings, about 42% of
the time was spent listening to a lecture, half the entire class period was spent practicing
the steps provided by the teacher, and the remaining time was spent on homework and
attendance records. Conversely, problem-solving, investigating, and discussions
dominated the highest instructional environment classrooms.
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Rubel and Chu (2011) found that teachers involved in the study persisted in
fostering weak learning environments by using low-level cognitive tasks. Specifically,
four out of the seven focal teachers solely provided two modes of participation, listening
to the teacher and practicing what was taught. This reinforces that instructional inequities
exist in high poverty, high minority mathematics classrooms and the need for PD to
combat these practices. CureMap framework was recommended as a resource for future
teacher training programs, teacher reflection, and educator PD
Researchers Rousseau and Tate (2003) focused on mathematics teachers’
perceptions of equity and race and the influence of their perceptions on their instructional
practices and on students of color in their classroom. To establish a framework that
promoted reflective practices about school mathematics and the traditionally
underperforming student population, they gathered data from interviews and observations
of seven White math teachers of low track courses, such as pre-algebra, in one high
school. Findings revealed students of color made up 49% of the students in the lowest
track mathematics courses, though the high school student population for students of
color was only 16%.
Teachers believed equity meant to do things equally, therefore, limiting their
ability to engage in reflections around social reconstruction. Teachers also demonstrated
a color-blind mindset. This resulted in the neglect of race related patterns in achievement
and the potential influence of racism on the poor performance of students of color.
Researchers concluded that teacher reflection about equitable practice, pedagogy, and
mathematics school policies is necessary. Researchers Rousseau and Tate (2003)
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provided a four-question introductory framework tool to prepare those responsible for
teacher training when experiencing these challenges.
Classroom interactions. In 2012, Battey conducted a study to determine the
influence of relational interactions on the quality of teaching in urban classrooms with
poor Blacks and other minorities using a qualitative case study design. The types of
knowledge, instruction, and relational interactions used with lower SES Latino and Black
students in the elementary school were documented to highlight how they provide or
limit access to learning mathematics. One White female teacher, 23 Latino students, and
two Black students participated. A majority of the students were English language
learners and 86% were of low SES.
A year of detailed field notes and videos on teacher-student interactions were
taken with an emphasis on mathematical knowledge and instructional practices.
Uniquely, unlike poor teacher practices documented for teachers working in a similar
setting, this teacher participant engaged students in problem-solving, emphasized
thinking, and remained persistent in the use of cognitively challenging materials. The
teacher was also interviewed using the questions, “How do you think the lesson went,
was there anything you would do differently, and how did you think the students
performed?” (Battey, 2012, p. 131). After careful analysis, findings highlighted four areas
where relational interactions mediated student access to learning mathematics. They were
identified as addressing behavior, framing students’ math ability, recognizing student
contributions, and addressing culture and language.
Self-efficacy and motivation to learn. Research by Wasserberg and Rottman
(2016) related to minority student perceptions on the use of test-centered curricular
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protocols in urban high schools found test-centered curricular protocols helped foster an
environment that catered to stereotypical threats and lack of self-efficacy. Self-efficacy
relates to a person’s belief in his or her ability to successfully execute an action.
Unsuccessful academic outcomes can influence a person’s belief or mindset (Wasserberg
& Rottman, 2016). This qualitative study was guided by the research questions, how do
Black and Latino students in an urban high school perceive the test-centered instruction
at their school? Do the students perceive a relationship between standardized testing and
societal stereotypes? And do the test-centered protocols at the school have an influence
on the students’ self-efficacy?
Wasserberg and Rottman (2016) gathered data using observations, classroom
dialogue, and individual student interviews. Findings indicated that teachers of students
of color focused on test practice rather than the meaningful content discourse, due to
pressures for an increase in test scores. This practice hindered learning in most courses
and contributed to students feeling unprepared for college (Wasserberg & Rottman,
2016).
In 2014 in Japan, student confidence in mathematics was examined by House and
Telese to determine if it relates to algebra test scores for eighth-grade students. The Third
International Math and Science Study (TIMSS) 2011 assessment was used as a tool to
uncover factors associated with math achievement. There were 4,296 students surveyed
using stratified sampling. Nine items that measured student beliefs about mathematics
were included on the scale. Researchers used multiple regression analysis and jackknife
variance estimations with replicate weights to compute standard errors.
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Researchers House and Telese (2014) found that confidence had a significant
association with student performance. Thus, students whose perceptions of themselves in
comparison to their peers were negative tended to earn low achievement test scores.
Future research to determine whether these findings would be noted for students in other
countries and in Japan at other grade levels was suggested.
In 2012, researcher Li sought to determine the factors that foster academic
success in minority adult students using 2 years of qualitative surveys and interviews to
address gaps in minority academic achievement. The questions, derived from researcher
Sharan B. Merriam on strategies for attaining quality data, addressed their past learning,
present learning, and reflections. Two sets of preservice Black teachers in a Historically
Black College and University (HBCU) participated. Each set of preservice teachers were
distinguished based on their performance on the Praxis I, an exam that determines if
students will remain in the teaching program. Students who passed the exam were
identified as candidate participants (CP) and those who failed were a part of the noncandidate participant (NCP) group.
When focusing on the participant’s past learning, responses from the NCP group
were more negative compared to the CP group. Responses included educational facilities
filled with violence and drugs. When discussing present learning, the CP group reflected
a commitment to academic structure and hard work, behaviors which were in direct
contrast to the NCP group. Finally, while reflecting on the meaning of their learning, the
NCP group had multiple factors with no distinct pattern compared to the CP group which
included common responses such as eagerness to learn and family support systems (Li,
2012).
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Li (2012) argued that academic success has a cognitive and noncognitive
component. A supportive classroom environment is a significant factor in minority
academic success, and to help the success of minority students, teachers must help
develop positive self-concepts along with the cognitive component.
Accountability pressures. Federal and state accountability measures and
administrative mandates play a role in mathematics teaching practices (Kitchen et al.,
2016; Welton & Williams, 2015). Researchers Kitchen et al. (2016) conducted a
qualitative study with five mathematics teachers in an urban high school in Colorado.
They collected data through individual interviews, focus group discussions, observations,
and artifacts. The findings revealed students were grouped and labeled based on their
performance on high-stakes exams. Students were mainly identified as capable or
incapable of doing mathematics based on their performance on high-stakes tests. Students
who warranted more mathematics instruction were denied this opportunity based on the
belief that the limited school resources would serve best if used on the students identified
as more likely to attain the desired results on the upcoming high-stakes assessment.
Despite its sample size, this study provides some evidence as to why a gap still exists.
In summary, the mathematical achievement gap and subsequent deficiencies in
mathematical proficiency achievement among Black students compared to their White
peers derive from a combination of factors. Namely, socioeconomic disproportionality
(Bellibas, 2016; Caro 2009), school climate (Fram et al., 2007;Parke, 2016), tracking
(Chapman, 2014;Fram et al., 2007; Li, 2012), teacher quality and effectiveness (Bellibas,
2016, Fram et al., 2007; Wenglinsky, 2004), and teacher expectations (Bol & Berry,
2005; Chapman, 2014; Sheppard, 2011). Compounded by inadequate instruction (Boyd-
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Zaharias & Pate-Bain, 2008; Georges & Pallas, 2010; McKinney & Frazier, 2008;
McKinney et al., 2009; Wenglinsky, 2004), a lack of culturally relevant pedagogy
(ASHE, 2011; Rousseau & Tate, 2003; Rubel & Chu, 2011), classroom interactions
(Battey, 2012), student self-efficacy and motivation to learn (House & Telese, 2014; Li,
2012; Wasserberg & Rottman, 2016), and school accountability pressures (Kitchen et al.,
2016; Welton & Williams, 2015).
Black students are expected to achieve at comparable rates to their White peers
despite adverse learning environments and experiences. Socioeconomic
disproportionality influences class size and student-teacher ratios leaving Black students
with less opportunity to receive one-to-one assistance from their teachers. There is
limited access to learning resources and information technology in school and at home. In
addition, parental academic support is limited due to factors such as less education
coupled with work obligations to address financial pressures (Bellibas, 2016; Caro 2009.)
The school climate also contributes to deficits in mathematical achievement and
Black students reaching proficiency (Boyd-Zaharias & Pate-Bain, 2008; Parke 2016).
School choice practices has resulted in large quantities of majority minority urban
schools. These urban schools have limited funding, limited educational services and
resources, teachers with less credentials especially in key subject areas such as
mathematics, and classrooms which are not learner-centered (ASHE, 2011; Parke 2016).
In addition, the students enrolled in these schools experienced many serious disciplinary
incidents (Parke, 2016). Thus, these schools have high student mobility rates, low
attendance, lower reading gains by first grade, and lower performance rates, overall
(Fram et al., 2007;Parke, 2016; Wenglinsky, 2004).

40

Lastly, school and teacher practices such as tracking, low expectations, and a lack
of cultural relevance have influenced teacher effectiveness, classroom interactions, and
Black students’ self-efficacy and motivation towards learning mathematics. In urban
schools which serve large quantities of Black students, and even suburban schools with
predominantly White students, Black students are grouped by ability, with disregard to
achievement research which emphasizes mixed-ability grouping (ASHE, 2011; Bellibas,
2016; Fram et al., 2007;Parke, 2016; Wenglinsky, 2004). Black students are perceived as
having less motivation and success capabilities; therefore, Black students receive limited
appropriate academic guidance and are placed in less-challenging courses compared to
their White peers. Black students also experience inequitable disciplinary practices,
which include teachers who are disrespectful and demeaning. (ASHE, 2011; Battey,
2012; Bellibas, 2016; Bol & Berry, 2005; Chapman, 2014; McKinney & Frazier, 2008;
McKinney et al., 2009; Rubel & Chu, 2011; Wenglinsky, 2004). Despite decades of
research to promote increased achievement for Black students, Black students are feeling
disconnected from the school environment, the very place established to prepare them for
success in college and a career in the workforce (ASHE, 2011; Chapman, 2014).
Mathematics Learning and College and Careers Readiness
Developmental coursework. Research indicates a vast amount of high school
students, especially Black students and other minorities are entering college unprepared
for college-level mathematics coursework (Atuahene & Russell, 2016; Williams &
Siwatu, 2017). Atuahene and Russell (2016) argued, though some high school students
take courses like those required at the college level, there are differences in the level of
rigor in the curriculum per high school. These differences are based on multiple factors.
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Some factors are the quality of instruction received, the location of the high school, and
the pedigree of the teachers providing the instruction. Students who are unsuccessful in or
lack access to advanced mathematics coursework in high school require developmental
coursework upon entering college (Atuahene & Russell, 2016).
The continuous decline in the mathematics achievement of high school students
transitioning to college has become a national concern (Atuahene & Russell, 2016). For
example, researchers found that most students do not take trigonometry in high school.
Trigonometry is a course necessary for success in college-level mathematics (Atuahene
& Russell, 2016; Conley, 2005; Harmon & Wilborn, 2016). Despite efforts to close the
mathematics achievement gap between Black students and their White peers, large
disparities remain between mathematics preparation and achieving mathematical
proficiency. White students continue to dominate the field of mathematics and other
careers. Thus, this contributes to a deficit of Blacks and other minorities in the STEM
workforce (Atuahene & Russell, 2016). For example, according to the U.S. Census
Bureau’s 2011 American Community Survey, there were 9.3% of Blacks working in high
demand areas, such as the field of mathematics, compared to 70.3% of their White peers
(US Census Bureau & Landivar, 2013).
Researchers Atuahene and Russell (2016) used course enrollment data to conduct
a quantitative study to determine student preparedness for college-level coursework at a
4-year U.S. public institution. The research questions that drove this study were these: Is
SAT math score a good predictor of students’ success in college-level mathematics
courses? How does student performance in select mathematics courses differ across
gender and admission groups (i.e., regular versus students in transition)? And how does
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student performance in select mathematics courses differ across ethnicity (majority White
versus underrepresented minority, URM)?
There were 1,315 participants in the Atuahene and Russell (2016) study.
Approximately 80% of the participants where White and the remaining 20% were a
mixture of other ethnicities. Findings indicated that students of color were more at risk
than any other ethnic group for being unsuccessful in the college-level mathematics
courses and females were better prepared for college-level mathematics coursework than
their male peers. Findings also indicated that SAT math scores do not strongly predict
student success in college-level mathematics. In addition, Blacks and other minority
students dominated the enrollment in developmental mathematics classrooms. Academic
tutoring, advisory, and counseling were also found to contribute to the success of those
less prepared for college-level coursework.
In 2017, researchers Williams and Siwatu conducted a quantitative study to
examine whether taking a developmental mathematics course at a 2-year college or 4year college would influence the students’ chances for success in other mathematics
college-level coursework. There were 9,769 freshmen students enrolled in developmental
courses in 2-year and 4-year institutions in the state of Louisiana for the spring 2008
semester who participated.
Multiple data sources were used for this study. The data sources were the
Louisiana Board of Regents’ Statewide Student Profile System, Student Transcript
System, ACT Class Profiles, and Financial Aid Data System. Using logistical statistics,
the researchers were able to uncover that students taking a developmental course at a 2year institution was 20% more likely to be successful. The study also revealed there were
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more Black students than any other ethnicity enrolled in the developmental courses and
these students did not complete the state’s core curriculum requirements in high school
prior to entering college (Williams & Siwatu, 2017).
Williams and Siwatu (2017) also found that a student’s high school grade point
average (GPA) was a significant indicator of his or her success in college algebra and
beyond. Williams and Siwatu (2017) recommended that high schools and 2-year and 4year institutions develop partnerships to ensure students success in college-level
mathematics and successfully transition towards full completion of at least a 4-year
degree.
Bahr (2010) examined racial differences among students who successfully
completed a remedial or developmental math course in community colleges in California.
The study was a quantitative study using data from the Chancellor’s Office of California
Community Colleges. The data included California community college students’
transcripts, demographics, financial-aid awards, credential awards, and a variety of other
information. The records of 63,147 students were included in this study.
Bahr (2010) posited that developmental coursework was designed to provide
equitable learning opportunities at the college level, especially to students of color. The
study’s findings indicated, among those who were remediated successfully or
successfully completed the course, students from all ethnic groups experienced similar
benefits. However, students of color faced major disadvantages in the likelihood of their
success. The racial/ethnic group differences in success were attributed to the disparities in
their skill levels upon entering college and disparities in their overall performance in the
course.
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“Race itself is not a cause of the disparities; rather, it is the many correlated
facets of inequality that lead to lower preparation and achievement among historically
disadvantaged racial groups” (Bahr, 2010, p.212). Bahr (2010) suggested students who
were experiencing academic challenges in English and math receive targeted
interventions in specific points to increase the students’ success rate and promote equity
of remediation among ethnic groups.
Workforce learning. Researchers Harmon and Wilborn (2016) conducted a study
comparing the mathematical competencies required to be a STEM-related technician in
the workforce and the rural public school curriculum through a Rural Math Excel
Partnership (RMEP) project. The RMEP project aims to serve economic and workforce
needs in rural areas by advocating for academic success (Harmon & Wilborn, 2016). The
study occurred in a half-dozen school districts in the southeast within one state. Each
district was receiving federal funds for low-income students. Five districts were public,
and one district was independent. A total of 14 high schools including four within one
district were included in the study. The Developing a Curriculum (DACUM) tool which
provides an analysis of job responsibilities and tasks used for curriculum and
instructional design was used.
There were 36 participants from 35 diverse technical occupations involved in the
study conducted by two researchers ‒ a DACUM facilitator and a math specialist.
Participants responded to questions, gave examples of how specific math competencies
were used on the job, and provided future coursework suggestions for high school
students to be adequately prepared for success in postsecondary certification or Associate
of Applied Science degree programs. Faculty focus group interviews with 26 faculty
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members from three community colleges were also conducted. The faculty members
indicated the competency which their students found most difficult and which secondary
coursework provided the best preparation for their STEM-related postsecondary
technician program.
Harmon and Wilborn (2016) found a total of 39 math competencies used by
technicians in STEM-related careers. Of the 39 math competencies, five or 13% of the
math competencies were not listed in the state standards, 14 or 36% of the math
competencies were Algebra I prerequisites. Ten of the 14 math competencies which were
Algebra I prerequisites remained a challenge as students advanced to college-level
coursework. Researchers also found 19 or 49% of the math competencies were based on
standards students struggled to learn in high school, and 17 or 43% of the math
competencies were competencies students struggled with at the community college level.
Contrary to previous research which indicated that success in Algebra II was necessary
for students to be successful in college and careers, Harmon and Wilborn (2016)
affirmed, Algebra I content dominated first-year mathematics coursework at the
community college level. Therefore, success in Algebra I is necessary for postsecondary
and career advancement.
Denson, Avery, and Schell (2010) conducted a qualitative study using seven
Black urban high school students from southern California and northern Georgia. The
purpose of the research study was to gain insight on achievement gap causes and develop
an understanding of probable dissonance often experienced by Black students as it related
to engineering, a STEM career field. The researchers sought to specifically highlight
barriers precluding Black students from pursuing engineering as a career.
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Findings indicated that when students understood the relevance of studying math
and science, it positively influenced their beliefs in themselves, motivation, and
achievement. In addition, participants determined a lack of exposure as the main
influence of their perceptions about the field of engineering, thus, limiting their ability to
make an informed decision to pursue an engineering career. Almost all the participants
stated their teachers and/or school significantly influenced their career choice. Findings
also indicated though students described engineering as a creative field where people
were responsible for fixing and building things, the lack of culturally relevant pedagogy
was found to have influenced the participants’ abilities to fully understand the field of
engineering (Denson, Avery, & Schell, 2010).
In summary, Black students are graduating from high school with insufficient
mathematics skills to be successful in college and the workforce in comparison to their
White peers (Atuahene & Russell, 2016; Bahr, 2010; Williams & Siwatu, 2017). Blacks
students are among the ethnic group that dominates developmental course enrollment due
to low high school mathematics achievement, inequitable access to advanced
mathematics coursework, diverse levels of instructional rigor, and teacher quality.
Notably, developmental coursework in college is mostly comprised of Algebra I content
(Harmon & Wilborn, 2016). By the end of college, another gap develops as Black
students are attaining significantly fewer careers in mathematics than their White peers.
White students also dominate other STEM fields compared to Black students, thus
making the achievement of Black students a national concern.
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Challenging Gap-Gazing Research
The term gap-gazing is used to describe research on the achievement gap that
concentrates on the differences in achievement between racial and ethnic subgroups.
Researchers argue gap-gazing research provides limited guidance on how to address
those differences (Gutierrez & Dixon-Román, 2011). Thus, achievement gaps such as the
one between Black students and their White peers in mathematics has increased over time
(Ladson-Billings, 2006; Kotok, 2017; Parke 2016). Achievement gap research based
exclusively on deficit models are no longer useful and should be replaced with a detailed
analysis of environments where traditionally low-performing students are successful
(Parke, 2016).
An analysis of the high performing Black and White students by Parke (2016)
revealed course-taking averages and cumulative grade point average (CGPA)s were
similar. The only difference among those in the high performing subgroup was that 50%
of the Black students were poor compared to 14% of their White peers. One school also
overcame challenges of low student attendance, a high mobility rate, high poverty, and an
unsafe environment. This school achieved high CGPAs, achievement, and advance
course rates for its Black students.
In summary, Black students have the ability to achieve at high levels in
mathematics despite socioeconomic challenges. There is a need for more research on
Black student achievement that challenges popular gap-gazing research narratives
(Gutierrez & Dixon-Román, 2011; Parke, 2016). On suggestion is an in-depth analysis of
Black students who demonstrate proficiency in mathematics (Parke, 2016). The purpose
of this research study is consistent with Parke (2016)’s future research suggestion.
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Mathematical Proficiency and Algebra Learning
Achieving proficiency. According to the National Council of Teacher of
Mathematics, students proficient in mathematics demonstrate distinct characteristics.
Students proficient in mathematics: (a) independently reason through a problem and
identify a solution entry point; (b) rationalize values in relation to the problem situation;
(c) use assumptions, definitions and prior results to create arguments; (d) study all
available problem-solving tools; (e) use precise language during discussions; (f) identify
patterns; and (g) uncover repeated calculations and discover general methods and
shortcuts (Pipkorn, 2015; NCTM, 2014).
Former NCTM president Cathy Seeley (2014) argued that students can find
meaningful success in mathematics when given opportunities to work through interesting
and appropriately challenging problems to determine a solution. Many Black students
have a less challenging experience, mainly drill and practice, while in a mathematics
classroom (McKinney & Frazier, 2008; McKinney et al., 2009: Turner & Meyer, 2009).
Drill and practice are routine tasks which do not influence student motivation toward
doing and learning mathematics (Seeley, 2014; McKinney & Frazier, 2008; McKinney et
al., 2009: Turner & Meyer, 2009). When educators express belief in their students’
potential, engage their students in deep and conceptually rich learning tasks, provide
actionable feedback that emphasizes effort, and model how to learn from errors, all
students, even Black students with a history of underachievement in mathematics, can be
motivated to reach mathematical proficiency (Seeley, 2014: Bates, 2016).
Proficiency standards. In 2010, NYS adopted the Common Core Learning
Standards (CCLS) for mathematics. The CCLS reflect what students are expected to learn
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in mathematics grade-by-grade. Reaching proficiency in these standard areas is essential
for success in college, career, and in today’s global marketplace (CCSSI, 2018). The
CCLS for mathematics reflects a grade-by-grade progression of key understandings.
Students build on the conceptual foundations from year to year.
Prior to Algebra I, taken in ninth grade, the CCLS for mathematics emphasizes
concepts, skills, and problem-solving related to addition and subtraction in kindergarten
through the second grade. Then the CCLS builds on this foundation with concepts, skills,
and problem-solving related to multiplication and division of whole numbers and
fractions, in the third through fifth grade. The CCLS introduces ratios, proportions, and
algebraic expressions and equations in sixth grade. The CCLS expands on ratios and
proportional relationships and includes arithmetic of rational numbers in seventh grade.
Finally, the CCLS expands upon previous algebraic learning through the study of linear
algebra and linear functions in eighth grade (CCSSI, 2018).
Mathematical proficiency is clearly defined by NYS at each grade level.
Performance levels for students in Math 8 are defined using a 4-point rubric where
students who obtain a level 3 or higher are considered proficient. Students who score at
level 4 are not only proficient but have also excelled in performance (NYSED, 2014).
Performance levels for students in Algebra I are defined using a 5-point rubric. Students
who obtain a level 3 have only partially met the performance expectations outlined in the
state standards. Students who score at a level 4 or higher are considered proficient and
have also received college-readiness credit. Students who obtain a level 5 have also
excelled in performance. For the purposes of this study, proficiency is defined as scoring
a level 4 or higher in Algebra I (NYSED, 2015).
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The Common Core Math 8 content is divided into five categories or clusters.
These categories are the number system, expressions and equations, functions, geometry,
and probability and statistics. The Common Core Algebra I content is divided into four
clusters. These categories are number and quantity, algebra, functions, and probability
and statistics. Appendix A outlines specific NYS performance descriptors for Math 8 and
Algebra I learning aligned to the CCLS. Table 13 in Appendix A describes what students
below proficiency or with insufficient skills in Math 8 coursework can do based on each
CCLS domain. Table 14 (in Appendix A) describes what students proficient in Math 8
coursework can do based on each CCLS domain. Table 15 (in Appendix A) describes
what students proficient in Algebra I coursework can do based on each CCLS domain.
Algebra I learning. Algebra I is the gateway course for advanced mathematics
coursework. Thus, all students are required to complete this course by the end of the
ninth grade. Success in this course is essential to ensure all students are college and
career ready (Corbishley & Truxaw, 2010; Eddy et al., 2015; Kotok, 2017; Spielhagen,
2010). Algebra I instruction varies per school. These inconsistencies contribute to the
mathematics achievement gap (Eddy et al., 2015). Researchers Eddy et al. (2015) sought
to clarify the primary ideas in first-year or Algebra I coursework outlined in leading
standards and assessment framework documents.
Eddy et al. (2015) examined algebra frameworks and overarching ideas from nine
distinct organization whose work is used to measure classroom instruction and
assessments and levels of global competitiveness. The organizations were the National
Council of Teachers of Mathematics, the ADP - American Diploma Project (ADP), the
Texas College and Career Readiness Standards (TxCCRS), the Common Core State
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Standards, the Texas Essential Knowledge and Skills (TEKS), the National Assessment
of Educational Progress (NAEP), the Programme for International Student Assessment
(PISA), the Research and Development (RAND) Mathematics Study Panel, and the
Trends in International Mathematics and Science Study.
Findings indicated six primary concepts that embody Algebra I coursework and
learning and provide a longitudinal review of the importance of algebra. These concepts
are (a) variables, (b) functions, (c) patterns, (d) modeling, (e) technology, and (f) multiple
representations. Eddy et al. (2015) affirmed,
Understanding the purposes of each of the existing standards and framework
documents and then analyzing them to draw out the key ideas of algebra that
unify them provides the necessary background for stakeholders to provide a
rigorous and timely algebra course to allow students an opportunity to advanced
mathematics courses. (p. 84)
In 2010, researcher Spielhagen conducted a research study in a school district that
restricted early access to algebra learning in one school district in the southeastern US.
The purpose of the study was to examine the impact of such decision on the students’ life
experiences. This qualitative study was an expansion of a previous quantitative study by
the same researcher on mathematics tracking in eighth grade. There were 12 high school
participants who assented to be interviewed 2 weeks prior to their high school graduation.
The participants were divided into two groups. Group A represented those who took
algebra in eighth grade and Group B represented those who did not.
Findings indicated Group A was more excited about their high school math
experience including their advanced coursework, attending college, and about their
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specific future career choices. In contrast, Group B, though also planning to attend
college, expressed less excitement about their high school mathematics experience; they
took less mathematics coursework and were less specific about their future career plans.
Participants also indicated they were inadequately prepared for high school mathematics
learning prior to entering the eighth grade. Therefore, a recommendation of all
participants was to include access to algebra learning for all students in the eighth grade
to support mathematical literacy. Findings indicated that access to algebra instruction
before high school was a more equitable practice for all students and afforded students
the opportunity for advanced mathematics coursework in high school.
Altogether, researchers and policymakers confirm rigorous algebra instruction is
necessary to help provide equitable opportunities for Black students to advance in school,
in their career paths, and in the global marketplace (NCTM, 2012; NCTM 2014; Seeley,
2014). “Providing algebra to all students, with additional academic and institutional
support if necessary, would diminish the disparity of outcomes and promote more
equitable opportunities for all students” (Spielhagen, 2010, p. 221). Research indicates
Black students are experiencing a lack of exposure to practices that promote motivation
to learn mathematics and achieve mathematical proficiency set forth by the NCTM and
state guidelines (Eddy et al., 2015; McKinney & Frazier, 2008; McKinney et al., 2009;
NCTM, 2012; NCTM, 2014; Spielhagen, 2010; Turner & Meyer, 2009). To achieve
proficiency in mathematics Black students need regular opportunities to develop and
display independent reasoning, rationalize problem solving values, create arguments, use
precise language and all available problem-solving tools, identify patterns, and uncover
general methods and shortcuts (Pipkorn, 2015; NCTM 2014).
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Algebra I is the foundational coursework for advance mathematics learning and
proficiency achievement. Differences in Algebra I coursework access and instructional
practices contributes to differences in achievement between Black students and their
peers from other racial/ethnic groups. Early access to algebra increases student
motivation to learn mathematics, attend college, and make specific career choices. The
converse is also true for students without the opportunity to access algebra learning early
(Corbishley & Truxaw, 2010; Eddy et al., 2015; Kotok, 2017; Spielhagen, 2010).
Addressing the Achievement Gap by Fostering Proficiency
Socioeconomic and community-based actions. In addition to school reform
efforts, emphasis should be placed on the improvement of the economic conditions for
low SES Black students, or efforts to close the achievement gap will fail (Boyd-Zaharias
& Pate-Bain, 2008). Social and economic equity can help address the low achievement
and limited proficiency of Black students (Boyd-Zaharias & Pate-Bain, 2008). Schools
that serve low SES students need more funding for resources and programs to
compensate for unsupported government mandates (Boyd-Zaharias & Pate-Bain, 2008).
Early academic exposure and school stability can also help increase Black student
proficiency. Research indicates that low SES Black students who participate in preschool
programs in addition to extended day and summer programs are better equipped for
future learning (Boyd-Zaharias & Pate-Bain, 2008; Fenzel & Domingues, 2009; Rowley
& Wright, 2011; Wenglinsky, 2004). In addition, approximately one-third of low SES
students attend multiple schools before third grade (Boyd-Zaharias & Pate-Bain, 2008).
Increased levels of school mobility impede student achievement. However, researchers
found a decrease in school mobility fostered a 14% decrease in the gap in assessment
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scores between Black students and their White student peers (Boyd-Zaharias & PateBain, 2008).
Black students are better able to achieve proficiency in mathematics when there
are fewer students in the classroom (Rowley & Wright, 2011). Decreasing the class size
by decreasing the number of students to teacher ratio for Black students up to the third
grade promotes positive achievement outcomes up through high school (Boyd-Zaharias
& Pate-Bain, 2008; Fenzel & Domingues, 2009; Rowley & Wright, 2011). Researchers
found when Black students are enrolled in schools with smaller class sizes, such as 12 to
16, they experienced increased opportunities to obtain timely feedback from their
teachers and their teachers were better able to address procedural errors. When examining
students at the postsecondary level via the college entrance exams, results also indicate
smaller class sizes produce an estimated 60% reduction in the achievement gap between
Black students and their White peers (Boyd-Zaharias & Pate-Bain, 2008).
The integration of low SES Black students into public schools in middle-income
stable neighborhoods, with housing subsidies, family resources, high-quality daycare for
early childhood students, and community health care also promotes mathematical
proficiency. In addition, when staff members make home visits and an active
parent/teacher organization is present in the school, it increases the effectiveness of the
integration (Boyd-Zaharias & Pate-Bain, 2008; Wenglinsky, 2004).
School climate and instructional-based actions. The classroom climate is a
significant predictor of Black student achievement in mathematics. Improving the
mathematics classroom disciplinary climate contributes to higher student performance
(Cheema & Kitsantas, 2014; Fenzel & Domingues, 2009). Researchers Cheema and
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Kitsantas (2014) conducted a quantitative study to examine whether or not an
improvement in the disciplinary climate and student self-efficacy in mathematics have an
association with the mathematics achievement gap, and if so, whether disciplinary
climate and self-efficacy influence the relationship of the other in terms of mathematics
achievement. The researchers used data extracted from the 2003 Program for
International Assessment (PISA) student survey. A total of 4,199 Black, Hispanic, and
White students enrolled in pre-algebra to calculus coursework in the US made up the
sample for this study. The final sample was retained after two phases of random
selection, a background survey, and a paper-and-pencil exam. The exam contained
mostly mathematical concepts, followed by science and reading concepts.
Weighted ordinary least squares (OLS) multiple regression was used to analyze
the data. Using OLS provided an estimate of the relationship between mathematics
achievement and predictors such as class disciplinary climate, socioeconomic status, and
student self-efficacy. Disciplinary climate referred to student viewpoints on the stability
of classroom rules and their math teacher’s classroom management ability. The teacher’s
classroom management refers to how classroom behavioral issues were addressed. A
student’s confidence in his or her ability to successfully perform a mathematical task is
referred to in this study as mathematics self-efficacy (Cheema & Kitsantas, 2014).
Findings indicated that student perceptions of the disciplinary guidelines in a
mathematics classroom and how these guidelines were maintained may positively or
negatively influence student achievement for Black, White, and Hispanic students. Black
students made the most gains in a more disciplined mathematics classroom environment
compared to their Hispanic and White peers, thus helping to reduce the achievement gap.
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Researchers Cheema and Kitsantas (2014) also found self-efficacy to be a significant
predictor in mathematical achievement.
A notable finding of this study was that having an increase in self-efficacy
contributed to the academic improvement of White students at a higher rate than their
Black peers. The rate remained consistent when White students were compared to their
Hispanic peers. This means, efforts employed by educators to decrease the achievement
gap by using strategies which help increase student self-efficacy may actually increase
this gap in achievement (Cheema & Kitsantas, 2014).
Black student knowledge and opportunities to achieve proficiency measured by
assessment scores is also dependent on teacher instructional decision-making
(Wenglinsky, 2004). When math teachers provide more time-on-task in the classroom
and increase homework time, it reduces the achievement gap for Black students. Limiting
school assessments and including real-world problem-solving in the mathematics
classroom supports better performance outcomes (McKinney et al., 2009; Wenglinsky,
2004). Research by Li (2012) suggested four build strategies for teachers to consider.
They are, increase expectation and time engaged in academic tasks through thorough
planning, build on positive social contexts by fostering positive teacher-student and peerto-peer relationships, build confidence through small step tasks, and build on the wellexecuted lessons that emphasize student content comprehension.
Howard (2001) conducted a case study using four Black urban elementary
teachers who were rated effective at working with Blacks and other minorities, to identify
successful teaching strategies that can play a role in the increased achievement for
minorities. Findings revealed strategies that target the development of the whole child,
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structuring classroom dialogue to mimic culturally consistent communication styles, and
targeting skill development were key (Howard, 2001; Webb &Thomas, 2015). The
validity of this study is a compromise based on the sample size and the fact that the
participants and students share the same culture. However, participants conveyed their
practices were not exclusive to Black teachers, and non-Black teachers can replicate these
practices after a critical self-examination about assumptions, beliefs, and stereotypes they
may have and how these assumptions affect the teaching and learning process for
minority students. Maintaining a cognitively challenging classroom was also identified as
significant.
According to Boyd-Zaharias and Pate-Bain (2008), “It is not enough, for example,
for a teacher of mathematics to know mathematics. Knowing mathematics for teaching is
different from knowing it for one’s own use. The same holds true for other subjects” (p
43). Teachers must have the ability to determine what students are extracting from
instruction and modify their practices to align with the diverse learning needs of their
students (Boyd-Zaharias & Pate-Bain, 2008). Teachers should also ask probing questions,
listen intently to student responses, and develop appropriate coursework to provide
support (Boyd-Zaharias & Pate-Bain, 2008). Access to advanced coursework should be
provided once students have mastered the prerequisite material (Parke, 2016).
In 2009, Thompson completed a study designed to add to the research on which
specific standards-based teaching practices significantly influence student learning and
how learning is affected by non-standards-based strategies. Standards-based instruction
(SBI) includes student-centered learning, which is contrary to a traditional lecture which
is primarily teacher-centered.
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The study used a data-driven decision-making model called Preparation, Practice,
and Performance (P3). This included a teacher self-report to determine teacher knowledge
levels and perceptions about SBI with a consistency reliability coefficient of 0.93, a
student observation form for any external observer of math and science grades 6-9
aligned to standards, the TIMSS, and the norm-referenced Iowa Test of Basic Skills
(ITBS). The researcher used a random sample of 10,000 students in grades 6-9 and 408
math and science teachers. This sample aligned with the school district’s demographics.
Findings determined using manipulatives, self-assessment, project-based
assignments, and computer technology significantly contributed to student achievement
in mathematics. The use of manipulatives was a key contributor to achievement in
mathematics for not only Black students but all genders and ethnicities (Thompson,
2009).
Teacher development and training actions. To positively impact the future
education of Black students and promote mathematical proficiency, we must develop
future teachers. “Not only do preservice teachers need to develop the necessary skills and
knowledge to teach mathematics with understanding, they must also develop an
understanding of teaching mathematics in a school culture that is often new to them”
(McKinney et al., 2007, p.107).
McKinney et al. (2007) conducted a qualitative study examining the perceptions
of preservice mathematics teachers who completed a 15-hour field experience in a highpoverty urban elementary school. The sample population encompassed 42 female middleclass preservice teachers 3 to 5 years into the program. Thirty-four were undergraduate
students and eight graduate students, all ages 21-40. This placement was the first high
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poverty urban school setting experience for these students. Researchers conducted an
inductive analysis of the following interview questions:
1. What challenges do elementary teachers in urban schools confront in teaching
elementary mathematics productively and with understanding?
2. What mathematics instructional practices do you see being used in the
classroom in urban schools?
3. What do you suggest that teacher preparation programs do to assist you in

your development to be a successful mathematics teacher in urban schools?
The preservice teachers reported that low readiness (varying abilities), low
student expectations, student misbehavior, lack of parent support, and social problems
were major teaching challenges. Lecture, a teacher-directed practice, dominated the
classrooms. A classroom where the lecture is a dominant instructional practice is
outdated (McKinney et al., 2007). Thus, students in the few constructivist (hands-on)
classrooms were more engaged. All participants suggested more experience in
placements working with minorities in high-poverty schools to assist in their
development to become successful mathematics teachers in urban schools. A majority
also suggested pairing them with high-quality teachers who understand the cultural
undercurrents of poor schools was essential.
Researchers concluded that ordinary mathematics field experiences are not
enough for preparing future educators in understanding the culture of high poverty
communities, schools, and students. Low SES students have lower math performance
rates compared to their peers. Therefore, there is a need for effective mathematics
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teachers in high poverty schools. High-quality mathematics programs require competent
and knowledgeable teachers who can support student learning (McKinney et al., 2007).
Contrary to other studies, the participants in the McKinney et al. (2007) study
identified the environment as the challenge instead of insufficient mathematical
knowledge. Researchers recommend additional research to determine if the participants
experience mathematical content challenge in addition to researching what constitutes a
quality field experience in high-poverty school settings.
Liang et al. (2012) also used preservice teachers to study preparation and teaching
practices of 10 secondary mathematics teachers in the Shandong province of China. This
study was conducted due to the limited research that addressed this population and to
advise components of teacher preparation that would be affected by the country’s recent
changes in its education system. Shandong province was chosen because it is an example
of the average province in the country, guided by the central government policy and
regulations for education.
A qualitative inductive analysis research design was used with nine university
graduate participants with a bachelor’s degree in mathematics and one participant who
had a diploma in mathematics from a 3-year college. All participants had 11 to 24 years
of teaching experience. Skype interviews followed by phone calls and e-mails for
clarification purposes were used to gather the data in addition to supplemental material
such as books, websites, curricula, and articles. The data analysis included constant
comparison, matrices, coding, and graphs (Liang et al., 2012).
Researchers found math teacher preparation incorporated rich learning of
advanced concepts and teacher instructional knowledge increased through prospective
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and self-directed learning and PD practices. Some examples of these practices were
coursework, on-the-job activities including mentoring, observations, and training, along
with professional research and reading, and dialogue with peers. Liang et al. (2012)
posited that teacher PD is essential when improving teacher practices and developing
pedagogical expertise. Teacher PD fosters the advancement of teacher practices when it
includes ongoing relevant and effective activities (Liang et al., 2012).
In 2015, researchers Yang et al. (2015) conducted a secondary education needs
assessment survey of 520 Texas STEM underclassmen and 63 full-time teachers to
address the significant deficit in the state related to teachers for this field. The perception
that students on the secondary level are not developing mastery in STEM subjects, such
as mathematics, due to teachers with limited knowledge base was another purpose of this
study.
The findings of the Yang et al. (2015) study were that over 99% of the students
were willing to teach STEM in high needs areas; however, they needed financial support
to complete training. Almost half the teachers thought there was a lack of STEM
education funding for K-12 and insufficient professional development available.
Consistent with other studies; teacher professional development was the most dominant
perceived need. Suggestions such as novice and veteran teacher collaboration by
engaging mentorship and establish communities of practice, college and school training
partnerships, and vertical curriculum alignment were made to address the teacher deficit.
Chong and Kong (2012) examined how teacher beliefs or their self-efficacy was
supported through effective collaborative learning structures. Contrary to most studies,
the researchers used a qualitative method to explain key processes and mechanisms that
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produce effective teacher collaboration. Using a lesson study or collaborative learning
process among subgroups of teachers creating new research lessons for high school
students, they sought to determine, (a) In what ways does the lesson study process
provide the conditions for successful teacher collaboration to support teacher selfefficacy, and (b) What sources of teacher self-efficacy are experienced through the lesson
study protocol?
Ten Singapore high school teachers’ participation in collaborative sessions over 7
weeks was documented. There were eight females and two males. This ratio mirrors the
gender composition of the school grouped by content areas with up to 40 years of
teaching experience. Data was collected using audiotaped recordings, field notes, journal
reflections, and interviews. Researchers found that the lesson study process produced
joint ownership and responsibility, positive shifts in student learning, and it improved
teacher motivation. Teachers expressed having the freedom to take risks, express
concerns, challenge each other’s thinking, and work towards shared goals (Chong &
Kong, 2012).
The study also found sources of teacher efficacy experiences based on the lesson
study protocol. They were: the mastery experience ‒ through the acquisition of new skills
and learning; vicarious experience – obtained via peer observations; verbal persuasion –
through feedback and discussions; and physiological and emotional – a range of emotions
documented by the participants. Researchers recommend this study be applied to similar
settings to determine if a pattern develops (Chong & Kong, 2012).
Culturally relevant pedagogical actions. The inclusion of culturally relevant
learning opportunities also promotes the mathematical proficiency of Black students
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(Battey, 2012; Chapman, 2014; McKinney et al., 2007). In 2011, Sheppard conducted
qualitative research to examine ways prospective teachers integrated the experience of
their Black students into instruction and how their techniques aligned with mathematics
pedagogical best practices. Nine undergraduate prospective teachers majoring in
elementary education participated. Data were obtained through each teacher’s 15 journal
reflections on the phenomenon of mentoring and assisting Black students in low-income
schools along with archived written assignments. A pattern matching approach was
employed to analyze the data.
Prospective teachers focused on details about their students and incorporated them
into their instruction. They worked at least 15 hours in total and had autonomy over all
instructional decisions. Sheppard (2011) found the low achievement of the Black students
was related to inadequate teaching. Student potential is enhanced when effective teaching
practices are employed. Though these practices support the importance of culturally
relevant pedagogy and promote intelligence amongst students of color, there were some
limitations.
Limitations of the Sheppard (2011) study were its small sample size and that the
researcher assumed Black prospective teachers automatically incorporated experiencecentered or culturally relevant pedagogical practices. Therefore, they only used White
prospective teachers. In addition, the prospective teachers involved in this study about
mathematical pedagogy were not mathematics majors.
Unlike previous research from the perspective of teachers, Hubert (2013)
conducted a case study examining the perspective of students on culturally relevant
pedagogy (CRP) and its effects on their attitude and interests towards mathematics. The
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researcher also wanted to determine if there were differences in perceptions of CRP
among Black students. CRP is incorporating the culture of the student into the learning
process through recognition, analysis, and critiques of social differences (Hubert, 2013).
Thirty-seven at-risk high school students, ages 16-22, were selected. Researchers
taught a class for 10 days designed to prepare students for a state assessment in
mathematics. Students were given the choice of attending these sessions or their regular
class. An average of 20 students attended the sessions daily. Students were given a pre
and post assessment at the beginning and end of the lesson series. Five students who
attended at least half of the lessons were chosen for semi-structured interviews whose
scores distinctly increased or decreased the most, increased or decreased moderately, or
remained the same.
There were five interview questions, (a) Before beginning the mathematics
intervention, how did you feel about mathematics, (b) How do you feel about
mathematics now, (c) How does the mathematics instruction used during the intervention
compare to the type of mathematics instruction you receive in your regular mathematics
class, (d) Which of these two methods of instruction do you prefer, and why, and (e)
Which of these two methods of instruction helped you to understand and learn
mathematics better, and why? Coded interview responses revealed CRP increased student
interest in the subject and grades by one letter. Students felt CRP, “made the class feel
alive.” A home-like classroom environment, authentic care of students by the teachers,
various opportunities to participate, and incorporating the use of technology was
identified as contributing factors for positive change when providing mathematics
education to minority students.
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The importance of cultural practices also surfaced in research by Bonner in 2014,
who sought to identify successful culturally relevant mathematical teachings (CRMT) for
poor minority students. Trust, clear communication, knowledge level, reflective practices,
and teaching discipline were categories that emerged once researchers collected and
analyzed data from three teachers of diverse classrooms with students of this
demographic using artifacts, observations, and interviews. Power was a mediating factor
as teachers incorporated empowerment techniques to a previously disempowered
population. Converse to previous findings, trust was identified as a mediator for
knowledge and communication in a mathematics classroom.
A laser focus by teachers on increasing their student knowledge and facilitating
culturally aligned communication made the instructional material more meaningful and
accessible to students with prior failures in the subject area and subsequently, all learners.
The study had international impact potential due to increasingly diverse school settings
and its association with culturally sensitive practices. Its international impact is a
suggestion for future researchers. Preservice and in-service teachers, in addition to
teacher training programs, are advised to include CRMT as a framework in their
classrooms.
Research by Ottmar, Konold, Berry, Grissmer, and Cameron, (2013) determined
narrowing the achievement gap can occur when Black students, like their White peers,
are exposed equitably to more rigorous mathematical content. Using the sixth wave of the
Early Childhood Longitudinal Study-Kindergarten Data (ECLS-K) of over 5,000 students
were tested and demographic questionnaires were obtained from teachers and parents.
Researchers used quantitative methods such as factor and regression analyses and
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hierarchical linear modeling to determine their findings. However, since these findings
were limited to the variables associated with the ECLS-K tool, a future research
suggestion was to collect qualitative data through observations to explain how exposure
specifically contributes to student achievement.
Research shows, teachers that teach in high poverty-high minority settings play a
key role in student learning (Ottmar et al., 2013). Reform practices and teacher
development needs including the use of culture during instruction, partnerships between
veteran and novice teachers and schools and universities, and increasing learning
opportunities through equitable exposure to rigorous content, serve as guidelines for the
nation to progress in keeping its promise to provide equitable education for all students
(Cavallo, Ferreira, & Roberts, 2005; Hubert, 2013; Liang et al., 2012; Ottmar et al, 2013).
School and organization partnership actions. Increased collaboration among
secondary, postsecondary institutions and the workforce is necessary to provide more
equitable access and opportunities for Black students to achieve mathematical
proficiency, ultimately increasing their eligibility upon entering the workforce to obtain a
position in the field of mathematics and other STEM areas (Denson et al., 2010; Harmon
& Wilborn, 2016; Williams & Siwatu, 2017).
A Detroit Public School (DPS) and Wayne State University partnership was
examined by Cavallo et al. (2005) to address teacher shortages in mathematics and
science. This alternate teacher preparation pathway was designed to increase student
access to qualified math and science teachers who reflect their student population. Their
objectives were to (a) recruit participants from non-certified DPS teachers, math and
science programs, and local career-changers; (b) provide quality standards-based teaching
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certification training; (c) induct, mentor, and retain the participants through the program
and when hired; and (d) conduct comprehensive research on the program and report the
results.
There were 52 participants in a cohort model with a 30:22 female to male ratio.
Not all participants completed the program for various reasons including health
conditions; however, 41 primarily minority teachers joined the DPS because of the
program. The program had a 96% retention rate at the 5-year mark. This was higher than
the average from other programs. Thus, researchers concluded these types of partnerships
have the potential to provide educational equity, ultimately closing the achievement gap.
Future research that collects longitudinal data to examine if the teachers remain in DPS
longer than teachers certified through other programs, is warranted. In addition, future
research is needed to determine if theory and practices from the DPS and Wayne State
University partnership program are transferred and consistently applied over time.
In conclusion, fostering proficiency in mathematics is a way to address the
mathematical achievement gap. Fostering mathematical proficiency employs
socioeconomic actions (Boyd-Zaharias & Pate-Bain, 2008; Fenzel & Domingues, 2009;
Rowley & Wright, 2011; Wenglinsky, 2004), school-based actions (Boyd-Zaharias &
Pate-Bain, 2008; Howard, 2001; Li, 2012; Thompson, 2009), teacher development
actions (Cheema & Kitsantas, 2014; Chong & Kong, 2012; Liang et al., 2012; McKinney
et al., 2007; Yang et al., 2015), culturally relevant actions (Battey, 2012; Bonner, 2014;
Chapman, 2014; Hubert, 2013; McKinney et al., 2007; Ottmar et al., 2013; Sheppard,
2011), and organizational partnership actions (Cavallo et al., 2005; Denson et al., 2010;
Harmon & Wilborn, 2016).
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Fostering proficiency in mathematics for Black students requires integrating
schools and improving the economic conditions. This includes funding resources and
programs, promoting early academic exposure, decreasing class size, limiting school
mobility, and ensuring safety(Boyd-Zaharias & Pate-Bain, 2008; Fenzel & Domingues,
2009; Rowley & Wright, 2011; Wenglinsky, 2004). Fostering mathematical proficiency
for Black students also includes improving the classroom disciplinary climate, targeting
the development of the whole child, maintain cognitively challenging and culturally
relevant student-centered learning environments, and incorporating the use of information
technology (Battey, 2012; Bonner, 2014; Boyd-Zaharias & Pate-Bain, 2008; Chapman,
2014; Hubert, 2013; Howard, 2001; Li, 2012; McKinney et al., 2007; Ottmar et al., 2013;
Sheppard, 2011;Thompson, 2009).
In order for Black students to have a better chance at achieving proficiency in
mathematics their teachers need regular professional development. Preservice or novice
teachers and high-quality experienced teachers should engage in mentorship,
collaborative lesson designs, and reflective practices (Beilock & Maloney, 2015; Cheema
& Kitsantas, 2014; Chong & Kong, 2012; Liang et al., 2012; McKinney et al., 2007;
Yang et al., 2015). Finally, schools and other learning institutions should collaborative to
provide affordable and on-going mathematics training to enhance teacher competency
and motivation (Cavallo et al., 2005; Denson et al., 2010; Harmon & Wilborn, 2016).
Mathematical Mindsets and Achievement Motivation
Growth and fixed mindsets. Dweck’s (2006) mindset theory indicates students
with a fixed mindset are constantly working to prove or maintain their level of ability
perceived by others. Students with a fixed mindset interpret success to mean their ability
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is superior and they interpret failure as a form of identity rather than an action. If failure
is experienced, the perceptions of others threaten their self-esteem. Thus, students with a
fixed mindset may choose not to engage in challenging activities to avoid shifting from a
successful identity to one of failure (Dweck, 2006).
Students with a growth mindset agree that failure is painful; however, they do not
allow it to define them. Therefore, students with a growth mindset remain committed to
learning even when things are not going well. They thrive during the most adverse times
of their lives (Dweck, 2006). Research on the mindset of students transitioning from
elementary to junior high school revealed, though the students had similar records of
achievement in the past, after 2 years, the students with a growth mindset demonstrated
an increase in achievement and those with a fixed mindset consistently decreased in
achievement (Dweck, 2006).
About 80% of students have either a growth or fixed mindset and student beliefs
about mathematics correlate with their achievement (Bates, 2016; Skouras, 2014).
Researchers need to examine mathematics learning experiences and their positive and
negative influences on students’ attitudes towards mathematics (Skouras, 2014). Thus,
this research study used mindset theory to examine the beliefs of high school students
about their mathematical abilities and the learning experiences they attribute to their
ability to shift from a level of underachievement to a level of proficiency in mathematics.
Achievement motivators and attitudes. Riconscente (2013) conducted
quantitative research using the perceptions of 326 ninth and 10th-grade Hispanic students
from a large urban high school in California. The participants represented over 60
mathematics classrooms taught by 23 teachers. The purpose of the study was to discover
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how teacher practices, such as how teachers express care for their students, how teachers
explain the content and how they promote interest, influence student interests, selfefficacy, and mathematics achievement.
Three research questions about students’ perceptions of the effects of teacher
caring, interest promotion, and explanations of the content guided the Riconscente (2013)
study. The first question asked whether these factors positively explained student yearend interests, self-efficacy, and achievement once the baselines and individual differences
variables were controlled. The second question asked whether the participants perceived
the teacher’s instructional practices positively mediated the process between teacher
caring and student’s interest, efficacy, and achievement. The third question asked if these
factors were moderated by gender, grade level, or prior levels of motivation. Surveys
were used to collect data for this study at the beginning, middle, and end of the school
year.
Findings indicated, when students believed their teachers expressed genuine care
about their success, explained the content well, and worked to foster interest in the
subject in their students, this influenced their self-efficacy towards success in
mathematics and their overall achievement in mathematics. Riconscente (2013) also
found mathematics motivation decreases over time. Methods used by teachers to promote
student interests and how the teachers explain the content are indicated as possible
reasons.
Skouras (2014) conducted a qualitative study to examine factors attributed to
student attitudes towards mathematics and their achievement in mathematics. The study
also examined whether there were gender differences in mathematical achievement and
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student attitudes towards mathematics. The study was conducted in 37 public secondary
schools in Greece. There were 735 ninth grade students who participated in the study.
A 50-item questionnaire was generated based on the learning goals students
should achieve by the end of the ninth grade. The questionnaire assessed their ability to
understand and manage the literate symbolism, deal with algebraic expressions, solve
linear equations, identify relationships and make a symbolic mapping of these
relationships for analysis and comprehension (case of function), and represent and
analyze mathematical situations and structures using algebraic symbols (identification
and expansion patterns). The participants were also asked to complete a survey indicating
their background, parental education level, teacher practices in the classroom, homework,
and their attitude towards mathematics learning.
Skouras (2014) found student’s beliefs about their mathematical abilities
correlated with their achievement in algebra (Skouras, 2014) However, gender
differences had no effect on student attitudes toward mathematics or their ability to
achievement in algebra. Classroom practice contributed the most towards student
attitudes in mathematics in comparison to any other variable. When teachers included a
variety of mathematical practices during instruction, it resulted in higher levels of
mathematics attitude and mathematics achievement. Skouras (2014) suggested future
researchers should examine student mathematical learning experiences and their
influence on student attitudes toward mathematics.
In summary, students’ motivation towards learning and achievement aligns with a
fixed or growth mindset regarding their mathematical abilities. Fixed mindsets decrease
achievement. Growth mindsets nurture achievement. Student mindsets towards learning
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can change over time (Bates, 2016; Dweck, 2006). The instructional practices and social
interactions between teachers and their students can help cultivate a change in students’
mindsets towards success in mathematics and their overall mathematics achievement
(Riconscente, 2013; Skouras, 2014; Bates, 2016). Educators can benefit from research on
factors that influence students’ mindsets (Skouras, 2014). This research study was
designed to add to the body of research related to these influential factors.
Counternarratives of Black Student Achievement in Mathematics
Critical race theory (CRT). CRT serves as a theoretical lens for this research
study because the participants were mathematically proficient Black urban high school
students, a criterion uncommon in research (Harper, 2009). Multiple tenets or beliefs
make up the core of CRT. The first of these tenets is called permanent racism or the
belief that racism is a standard, widespread function of society experienced regularly by
students of color (McCoy & Rodricks, 2015; Sleeter, 2012). The second tenet is called
interest convergence and intersectionality; the belief that the actions of Whites are rooted
in their self-interests and those Whites will only support Blacks if there is a common
interest, thus, contributing to oppression due to race or other differences such as gender
or sexual orientation (McCoy & Rodricks, 2015; Sleeter, 2012). The third is Whiteness as
property; the belief that when society claims to be neutral and color-blind, they help to
cover a history of White privilege and power. The fourth tenet is a commitment to social
justice or the belief that racism can be eliminated through careful analysis and strategic
counteractions. The final tenet is experiential knowledge; the belief that those who have
experienced racism are the most knowledgeable, and that capturing their stories or
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counternarratives is essential for clarifying false assumptions about race derived from a
White worldview (McCoy & Rodricks, 2015; Powers, 2007; Sleeter, 2012).
Counternarratives. There is limited evidence of counternarratives in previous
research containing Black students achieving at high levels in mathematics and other
areas. Howard (2008) conducted a qualitative research study to understand the lived
experiences of successful developmental mathematics students who experienced the
phenomenon of shifting from being unsuccessful in mathematics to achieving success in
mathematics. The primary research question for the Howard (2008) study was, what are
these students’ perceptions about their unsuccessful acquisition of math skills in the past
and what different perceptions do these students now have that will enable them to be
successful?
Fourteen students, 13 White and one Hispanic, participated in the study. The
participants were all enrolled in a developmental math course in the US at a
predominantly White 4-year college in a western state. Half the participants were
traditional students, students who were 18 to 24 years of age, and the other half were
untraditional students or students age 25 and older. Semi-structured face-to-face
interviews, classroom observations, and reflective journals were used to collect data.
Student performance scores were also used to validate their achievement of success in
their developmental mathematics coursework.
Howard (2008) found that all the participants were able to clearly articulate a
negative and positive turning point in the history of their mathematics learning. When
communicating the negative turning points, the participants conveyed a belief that they
were incapable of learning mathematics based on these experiences. “Students believed
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that their lack of ability explained their mathematical inadequacy and surrendered any
control over success in learning. They felt defeated” (Howard & Whitaker, 2011, p.12).
This was a “persistent and academically debilitating” (Howard & Whitaker, 2011, p.6)
experience for each participant.
The Howard (2008) study also determined motivation was paramount to the
success of each participant and that the same strategies were used by each participant
during their periods of unsuccessful and successful mathematics learning. Avoidance was
the strategy commonly used during the participants’ unsuccessful mathematics learning
period. Students avoided attending class, classroom participation, homework, asking
questions, studying, and seeking help due to self-diagnosed incapability of learning the
content (Howard, 2008).
The strategies employed when the participants became successful in mathematics
were dramatically different. The successful strategies include student repositioning
themselves in a less distracting area of the classroom, increased attendance, frequently
asking questions, and timely homework completion (Howard, 2008). Though the Howard
(2008) research study provides evidence that students with a history of underachievement
in mathematics can experience future success in this content area, the study was
conducted in a minimally diverse setting. Thus, the findings cannot be generalized. An
expansion of this study is needed to see if the findings apply in a more diverse setting
(Howard & Whitaker, 2011).
Harper (2009) posited that disregarding racism and systematic barriers to the
achievement and justice of Blacks also qualifies as niggering. Thus, his study used
counternarratives of successful Blacks who achieved success at the college level by
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disregarding their experiences of niggering in an educational setting. The researcher uses
the terms niggered or niggering to expose discriminatory actions against Blacks which
promote the same narrative of Blacks being subordinate to their White counterparts as its
derogatory root word, nigger. For example, a Black person can be niggered by being told
that success in school is unattainable for Blacks (Harper, 2009).
The researcher chose Black students who were successful at the college level to
counter dominant beliefs that Blacks at the postsecondary level are primarily
underachieving and less successful. The researcher sought to uncover strategies
employed to resist mental and social stereotypes and exceed expectations. Harper (2009)
also chose to study Blacks successful at the college level to expose common beliefs that
niggering does not happen on the college level, though it is occurring at predominantly
White institutions (PWIs).
The researcher used the 143 participants from 30 PWIs from the National Black
Male College Achievement Study in his study. This qualitative phenomenological study
examined the phenomenon of being an actively involved Black achiever at a PWI instead
of a low-achieving problematic student. Each study participant needed to have a
minimum 3.0 GPA, established leadership and involvement in various organizations,
participated in a study abroad or another educational program/experience, established
relationships with administrators and staff beyond the classroom, and earned multiple
scholarships and awards for their collegiate achievement. Each participant engaged in a
semi-structured interview. Interviews contained direct questions about the niggering of
Blacks on their college campus and how each participant was able to disregard evident
racism and stereotyping.
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Harper’s (2009) findings were consistent with previous research which indicated
there is a range of successful and unsuccessful Blacks in society; however, Blacks were
continuously categorized as troubled, oppressed, and hopeless in literature. Findings also
indicated Blacks who were thriving at the postsecondary level were being overlooked,
though Blacks were achieving success, specifically, graduating with honors from PWIs,
meanwhile, experiencing racism. In addition, the researcher found the participants in this
study challenged the existence of niggering through positive self-representation.
Fries-Britt et al. (2010) conducted a 5-year study purposed to understand
academic, social, and racial experiences of Black students who were successful in physics
and to which extent were they motivated to succeed as scientists. There were 110 male
and female college students who participated. Data was provided via individual
interviews with students and staff, focus groups, and document analysis. The documents
analyzed were annual reports, conference programs, and field notes from the conferences
and other student gatherings.
The findings of Fries-Britt et al. (2010) indicated student success was influenced
by positive and negative faculty interactions. The faculty demonstrated their confidence,
or lack thereof, in their students’ abilities. Students perceived race played a role in
faculty-student interactions. Examples of negative interactions were when faculty
attempted to discourage Black students from continuing their studies by advising them to
select an alternate major or ignoring them in class. Students also lost confidence and
became disengaged in learning when their classroom contributions were labeled as
insignificant by faculty members. In addition, the students felt they had to consistently
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prove they could handle the work. Students previously enrolled in unfamiliar schools also
had to prove they deserved equitable opportunities to enroll in top competitive programs.
Positive interactions found in the Fries-Britt et al. (2010) study included faculty
members seeking to include the Black students in research projects, affirming to the
students their talents, and sharing personal obstacles and triumphs. The positive faculty
interactions came mainly from faculty members who were female or also a minority.
Working in collaboration with their peers within or outside of their major also
contributed to their success. Many successful Black students were inspired to pursue their
fields by teachers in the K-12 school system who affirmed their abilities. Parents with a
career in the field also contributed to their motivation and success.
There is no better time to respond to the call to increase the participation of
persons of color in STEM. The progress we make over the next several years will
have long-term effects on our nation’s ability to compete globally and establish a
stronger enthusiasm for science in communities of color. A large part of our
success will be in simultaneously studying and better understanding students
currently in the pipeline, as well as the experiences of professionals of color in
STEM. (Fries-Britt et al., 2010, p.81)
Researchers Murray and Naranjo (2008) provided counternarratives through their
researcher study designed to address concerns about student dropout rates from the
perspective of students who persevered. Specifically, the participants were 11 learning
disabled (LD) high school Black students in Chicago who had successfully graduated
from high school, despite attending a low SES urban school where 100% of the students
were Black and 80% of the students fail to graduate within 4 years. This qualitative
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retrospective study used focus groups and follow-up interviews with semi-structured
questions to gather data. Student transcripts and course credits leading up to graduation
were also used to verify that the participants successfully completed high school.
The findings were consistent with previous research as individual, peer, family,
and teacher factors emerged as contributors to their success and perseverance (ASHE,
2011; Fram et al., 2007; Li, 2012). Individual-related factors the students perceived
contributed to their success were self-determination, asking for help, and believing in the
importance of obtaining a diploma. The peer-related factor the students perceived
contributed to their success was separating themselves from potentially negative peer
influences in school.
The family-related factors were the level of parental involvement measured by
how their parents monitored their progress in school and the family structure (Murray &
Naranjo, 2008). The family structure includes the social rules and restrictions placed on
the students by their parents/guardians. The restrictions limited their opportunities to
engage in poor behavior. The teacher-related factors the students perceived contributed to
their success were the caring relationships they developed with their teachers, the
ongoing support provided by their teachers which includes appropriate scaffolding of
information, and the teacher’s ability to take command of the classroom.
The student perceptions of this study revealed a possible error in the instructional
decision-making process in Chicago. Specifically, nine out of the 11 participants credited
the support of their resource room teacher to their success. However, when the study was
conducted, the resource room was already eliminated as an instructional support option
(Murray & Naranjo, 2008).
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An analysis of math achievement data for Black students provides evidence of
counternarratives of Black student success prior to exiting high school. Specifically,
using a lens of proficiency, NYS Report Card 2014-2016 data indicate an increase in
mathematical proficiency for Black students statewide over the past 2 years. The
proficiency rate for Black students on the Algebra I Common Core Regents exam has
increased from 7% to 11% since the test was first administered in 2014. Among New
York state’s four largest urban districts outside of New York City, the proficiency rate for
Black students on the Algebra I Common Core Regents increased from 2% to 4% from
2014 to 2016. In 2016, when all Big 5 urban school districts were combined, the
proficiency rate for Black students was 9%. Locally, within one of the largest urban
districts, the rate of proficiency for Black students also increased from 2% to 5% from
2014 to 2016.
In conclusion, CRT provides an outline for researchers to present data that
challenges the dominant research narratives and worldviews related to Black student
achievement. Researchers Howard (2008), Murry and Naranjo (2008), Harper, (2009),
and Fries-Britt et al. (2010) provide 265 counternarratives of Black students succeeding
academically and becoming successful contributors to our society. These researchers
have found evidence ranging from Black college students graduating with honor at PWIs
despite experiencing discriminatory actions on campus (Harper, 2009) to Black LD
students challenging significantly high drop-out rates by successfully graduating from an
urban high school where only 20% of the students successfully graduate in four years
(Murray & Naranjo, 2008).
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In this study, the perspectives of mathematically proficient Black high school
students with a history of underachievement in mathematics are captured to challenge
dominant research on the mathematical achievement gap between Black students and
their peers from other racial/ethnic groups. This study examined what these students
perceive allowed them to successfully complete Algebra I and score proficient in
mathematics by the end of the ninth grade based on the Algebra I Regents exam. The
participants’ counternarratives contain eexperiences, attitudes, and strategies which may
help to increase mathematical learning and proficiency achievement for other minority
students.
Chapter Summary
The achievement gap has been an educational issue since the 1960s. Specifically,
Whites are still outperforming their Black and Hispanic peers (Kitchen et al., 2016;
McKinney et al., 2007; McKinney et al., 2009; McKinney & Frazier, 2008; Rousseau &
Tate, 2003; Webb & Thomas, 2015) This is most evident in STEM subjects such as
mathematics, measured by assessments such as NAEP (Chenoweth, 2016; Wenglinsky,
2004, Yang et al., 2015). Blacks and other minorities in the US currently represent a
majority of the school-aged population. This quantity is projected to increase in future
decades. Therefore, this nation runs the risk of not being able to successfully compete
against other nations unless the gap closes (Colby & Ortman, 2015; Li, 2012).
Schools with large ethnic populations, such as urban schools, have teachers who
are underqualified. This includes fewer years of experience, fewer certifications, and less
available instructional support (Fram et al., 2007; McKinney et al., 2007). The quality of
learning in a classroom is contingent on teacher quality, how learning in context unfolds
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physically and socially, and the practices or structure of the learning experience for the
students (Fram et al., 2007; Li, 2012; Rubel & Chu, 2011; Webb & Thomas, 2015).
Unfortunately, teacher-centered instruction, including many lectures and less hands-on
learning dominate urban schools. Highly qualified mathematics teachers are essential for
an urban academic setting to challenge practices. Minorities are being significantly
academically underprepared (McKinney et al., 2007; McKinney et al., 2009; McKinney
& Frazier, 2008; Rubel & Chu, 2011).
Altering how the gap in mathematics achievement among diverse student groups is
framed may lead to a productive investigation on how to determine and address such gaps
(Flores, 2007). Reexamining the current educational practices based on research-based
guidelines such as those supported by NCTM and evidence-based success stories to
inform professional development needs is critical for current and future teachers to be
prepared to provide equitable instruction to all learners of mathematics and all other
subjects (Chenoweth, 2016; Kitchen et al., 2016; Webb & Thomas, 2015).
The purpose of this study was to use a lens of proficiency to provide
counternarratives to dominant research on the mathematical achievement gap between
Black students and their peers from other racial/ethnic groups. This study was a
qualitative phenomenological study that captured the perspectives of mathematically
proficient Black high school students with a history of underachievement in mathematics.
This study examined what these students perceive allowed them to successfully complete
Algebra I and score proficient in mathematics by the end of the ninth grade based on the
Algebra I Regents exam.

82

This study also expands on the work of Howard (2008) by addressing the
limitations and recommendations of the aforementioned study. Specifically, researchers
Howard (2008) and Howard and Whitaker (2011) identified the “relatively homogenous
ethnic population” (Howard & Whitaker, 2011, p. 14) study site as a limitation. Howard
and Whitaker (2011) recommended that the Howard (2008) study is “expanded and
duplicated” (p.15) to a more diverse population in “K-12 settings” (p.14). The
participants’ counternarratives of success in a content area and learning environment
where Black students are dominantly perceived as less likely to succeed may revitalize
the proficiency achievement efforts of other minorities, teachers, parents and
policymakers, consequently closing the achievement gap.
Chapter 3 provides a deeper description of the research design and methodology
used for this qualitative phenomenological study. This includes a review of the research
questions, the research context, the participant criteria, and recruitment strategies, the
process for data collection, and how the data analyzed. An explanation of how the
findings will be used and presented concludes the chapter.
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Chapter 3: Research Design Methodology
Introduction
This chapter outlines in detail the methods the researcher used to conduct this
qualitative phenomenological study. The subsequent sections provide a review of the
research question, sub-questions, and problem statement, and clarify the importance of
the design of the study. The subsequent sections will also outline the research context,
provide a description of the participants, indicate the instruments used for data collection,
and explain how the data was analyzed. A summary of the action plan used to execute
this study concludes this chapter.
Creswell (2014) defines a phenomenological study as a form of qualitative
research where the heart of a common lived experience described by participants in the
study is uncovered. A replication study is a study that is repeated or expanded upon with
some modifications to increase the validity of the previous research findings. Some
examples of how a research study may be modified are through the use of an alternate
setting, alternate population, or alternate tools (Roberts, 2010). This study expands upon
Howard’s 2008 qualitative phenomenological study and subsequent research article
(Howard & Whitaker, 2011) by using a more diverse population, an alternate setting, and
expanded tools.
General Perspective
Mathematics jobs are projected to increase by 28% by 2026, resulting in over
50,000 new jobs (Bureau of Labor Statistics, 2017). However, gaps in academic
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achievement, particularly between Black students and their peers from other racial/ethnic
groups, is contributing to the nation’s current deficiencies in producing graduates for jobs
in the field of mathematics and the other sciences (Beilock & Maloney, 2015; Li, 2012).
A gap in mathematics achievement between Black students and their White peers has
been in existence for decades. Efforts to close the mathematics achievement gap are
approaching stagnation (Boyd-Zaharias & Pate-Bain, 2008; Flores, 2007; Musu-Gillette
et al., 2016). In addition, consistent with previous research, the National Center for
Education Statistics (NCES) 2016 report indicates the gap in mathematical achievement
between Black students and their White peers may be widening (Bol & Berry, 2005;
Bonner, 2014; Boyd-Zaharias & Pate-Bain, 2008; Musu-Gillette et al., 2016; Ryan, 2014;
Webb & Thomas, 2015).
In New York State, a sequential analysis of student mathematical achievement on
the high school Algebra I Common Core, Geometry Common Core, and Algebra
II/Trigonometry Common Core Regents exams data revealed that Black students are
among the lowest performing racial/ethnic groups when compared not only to their White
peers but to all other racial/ethnic groups statewide (NYSED, n.d.-a). When examining
mathematics achievement in all schools statewide, Black students in NYS represent the
largest percentage of students by race/ethnicity who fall below the level of mathematical
proficiency. An analysis of achievement data exclusively in the Big 5 urban school
districts in NYS combined (i.e. New York City, Yonkers, Rochester, Syracuse, and
Buffalo) revealed that Black students also represent the largest percentage of students by
race/ethnicity who fall below the level of mathematical proficiency. Finally, a subsequent
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examination of mathematics achievement exclusively within one of the largest urban
school districts outside of New York City yielded the same results (NYSED, n.d.-a).
Howard (2008) designed a phenomenological study to capture what fostered a
shift from being unsuccessful to being successful in developmental mathematics
coursework using general education college students. In contrast, this research study was
designed to capture what fostered a shift from being unsuccessful to being successful in
Algebra I mathematics using general education high school students.
The primary research question for the Howard (2008) study was “What are these
students’ perceptions about their unsuccessful acquisition of math skills in the past and
what different perceptions do these students now have that will enable them to be
successful?” (p.3). The following sub-questions were also used in the previous study:
1. What experiences, attitudes, and learning strategies have affected students’
mastery or lack of mastery of the basic math skills?
2. What do students remember about how the school system helped or did not
help them learn math?
3. What current experiences, attitudes, and learning strategies have students
developed and what do they now perceive as helpful in developing their math
skills?
4. How do the students perceive the school’s systems of teaching and learning
has changed to influence their success in learning math?
5. What common experiences emerged regarding students’ shift from
unsuccessful to successful math students? (Howard, 2008, pp. 3-4)
The research question for this study was, what phenomena did
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Black urban high school students perceive fostered their shift from unsuccessful to
successful mathematics achievement? The following research sub-questions were applied
to this research study:
1. What learning strategies, attitudes, and experiences did students perceive
contributed to their insufficient acquisition of mathematics skills prior to
entering high school?
2. What new attitudes and learning strategies had students developed throughout
their first year of high school mathematics learning?
3. Which learning experiences, attitudes, or learning strategies did students
perceive to be most effective in developing their math skills in high school
and achieving proficiency?
To remain consistent with the language used by the New York State Education
Department (NYSED, 2014), when describing student levels of achievement in relation
to the Common Core State Standards, proficient replaces the term mastery in this study.
Howard and Whitaker (2011) argued that students learning mathematics can
articulate when shifts occur in their beliefs and practices. Teachers can then use this
information to minimize disengagement in the learning of mathematics and foster future
success (Howard & Whitaker, 2011; Wiggan, 2007). When researchers glean experiential
knowledge of participants, they can diagnose when and how these shifts from being
unsuccessful to being successful in mathematics occur, ultimately informing the work of
mathematics educators currently working with unsuccessful students and future
researchers (Howard & Whitaker, 2011).
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Research Context
The study by Howard (2008) was conducted at Utah Valley State College
(UVSC), a large urban 4-year state college located in the southwest US. The location of
the Howard (2008) study was described as a limitation because the ethnicity of the
student population at the college was relatively homogenous (Howard & Whitaker,
2011). Researchers Howard and Whitaker (2011) recommended the Howard (2008) study
be replicated and expanded upon to include a more ethnically diverse population and
students in kindergarten through grade 12 (K-12). Thus, this research study was
conducted in a large, diverse, urban K-12 school district located in NYS, a northeastern
state in the US. This district contains multiple elementary and secondary schools. At the
time this study was conducted, the district had over 25,000 students enrolled with over
75% of the students of low socioeconomic status. In addition, according to the district’s
2017 School Report Card, less than 20% of the students tested in the district scored
proficient on the Algebra I Regents exam.
The situational demographics at the site of the Howard (2008) study was
predominantly White. Specifically, the student population was 85% White, 4% Hispanic,
and less than 2% each for all other minority groups. The situational demographics for the
site of this study was more diverse. Specifically, according to the 2016-2017 report card
data for the school district in this study, the student population was 57% Hispanic, 19%
Black, 17% White, and approximately 7% of the population represented other minority
groups including multiracial students.
In the Howard (2008) study, descriptors inherent in the setting were
developmental mathematics classrooms at the college. The developmental mathematics
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course covers prerequisite topics which range from pre-algebra to intermediate algebra
(Howard, 2008; Howard & Whitaker, 2011). In this study, the descriptors inherent in the
setting were ninth grade or freshman high school Algebra I Common Core (A1CC)
mathematics classrooms. A1CC requires students to transition from concrete arithmetic
to abstract problem-solving using unknown elements (Skouras, 2014). A1CC
achievement is required to graduate from high school in NYS and is necessary for
students to transition to advanced high school mathematics coursework. Advanced
mathematics coursework in high school decreases the need for developmental
mathematics at the college level and increases the chance for college and career success
(Bol & Berry, 2005; Harmon & Wilborn, 2016; Parke, 2016; Riegle-Crumb, 2006;
Young & Young, 2016).
Research Participants
Phenomenological studies usually include a range of five to 25 participants (Paul,
2017). However, a minimum of 10 to 12 participants may be used if the researcher has
achieved saturation or the information obtained becomes repetitive (Creswell, 2014;
Creswell & Poth, 2018). Researcher Howard (2008) obtained 33 teacher
recommendations of general education students performing at the top of their
developmental mathematics class. There were 14 students total, 13 White and one
Hispanic, who participated in the Howard (2008) study. In contrast, this study contained
11 non-Hispanic Black student participants.
Participant criteria. When conducting qualitative research, purposeful sampling
is used as a recruitment strategy. Participants who meet specific criteria are selected to
gain a deeper understanding of the research phenomenon. The participant criteria for the
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students in the Howard (2008) study were that each participant had to be a general
education student performing successfully in his or her developmental mathematics
course despite a history of being unsuccessful in mathematics.
The participant criteria for this research study were:
•

Non-Hispanic Black general education high school student (average 14 to 17
years-old) enrolled in any of the schools within the identified district.

•

Having successfully completed a 1-year A1CC course taught in the identified
district.

•

Having scored proficient on the A1CC Regents exam, a state-mandated
summative assessment, on his or her first attempt in June of his or her ninth
grade academic year.

•

Having scored at level 1 or 2 on the state Math 8 assessment prior to entering
high school.

For this study, proficient is defined as having met or exceeded Common Core
performance expectations by scoring a minimum score of 80 on any NYS Regents
assessment, thereby, obtaining a level 4 or 5 and college-and-career readiness credit
(NYSED, 2015). The phenomenon for this study was shifting from unsuccessful to
successful mathematics achievement. Scoring proficient on the AlCC Regents exam
represented successful mathematics achievement. Scoring at a level 1 or 2 on the Math 8
assessment represented unsuccessful mathematics achievement. A level 1 or 2 on the
mathematics assessment is described by NYS as not yet proficient or well below
proficient; having insufficient mathematical knowledge and skills (NYSED, 2014). See
Appendix A for specific performance descriptors for mathematically proficient students
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in Math 8 and Algebra I and descriptors for students in Math 8 described as below
proficient for the grade level (NYSED, 2014).
Confidentiality. To maintain participant confidentiality during her study, Howard
(2008) ensured (a) names of students remained confidential to everyone except the
student researcher and the principal investigator, (b) all coding documents were stored in
double-locked filing cabinets, (c) confidential assessment data from instructors were kept
from coding documents in a separate locked filing cabinet, (d) names of persons
identified in the research were given pseudonyms as it was anticipated that some
statements would be quoted, (e) information collected was not released to any person at
UVSC, (f) written records were shredded within 12 months of completing the study and
audio records were destroyed within 6 months of completion of the project.
In this study the researcher maintained confidentiality and dissemination actions
required by the school district’s Institutional Review Board (IRB) by ensuring that (a) the
names of the participants remained confidential to everyone except the researcher; (b)
pseudonyms for each participant were assigned by the researcher and used to allow the
researcher the option to include quoted statements without revealing the identity of the
participants; (c) all coding documents and assessment data was stored in locked filing
cabinets in a locked private home office; (d) information collected was not released to
any person within the identified district; (f) all digital information was kept on passwordprotected files and stored on a password-protected computer; (g) there was no identifying
information included in the interview transcriptions, as required by the school district; (h)
all audio recordings were stored on a password-protected device and destroyed at the
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completion of the study, also required by the school district; and (g) digital and written
records will be destroyed within 3 years of the completion of the study.
Data Collection
IRB approval. Prior to conducting any research study, a researcher must obtain
approval from those in authority to gain site and participant access (Creswell, 2014).
Howard (2008) obtained approval from the Utah State University Institutional Review
Board (IRB) and from the USVC IRB before collecting data from the study’s adultstudent participants. The participants for this study were students under 18 years of age or
minors, an example of whom IRBs consider being a vulnerable population (Creswell,
2014). Therefore, the researcher submitted a full-review application to the St. John Fisher
College IRB and the school district’s IRB detailing every component of the study. This
study did not begin until the researcher obtained approval from both IRBs.
Participant access and recruitment timeline. Howard (2008) used volunteer
Developmental Mathematics course instructors to recruit the participants for her study by
asking for a list of students who they would recommend and who met the criteria. The
volunteer instructors helped to obtain the signed participant consent forms and had the
potential participants complete the researcher’s demographic and preliminary perceptions
survey. The researcher selected the final participants using this information. Recruitment
for the study began 7 weeks into the spring semester. The study began 1 week later and
continued until the end of the semester, for approximately 8 weeks.
In this study, the researcher intended to use archival student performance data to
identify the potential participants and the school district’s information system to access
the potential participants and their parents/guardians for recruitment purposes. Federal
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and state laws prohibited the school district’s research department from providing the
researcher with direct access to specific student performance data and the contact
information of the parents/guardians of the potential participants. Therefore, the
researcher collaborated with the school district’s research department to identify the
population for this research study.
Aggregated mathematical performance archival data and the demographic data of
students enrolled in all the high schools in the site district were reviewed and crossreferenced. A total of 37 potential participants who met all the research participant
criteria emerged as the population for this study. A list of the potential participants was
generated and given to the researcher by the school district’s research department with
approval from each high school principal. The use of a flyer (See Appendix B) added
stipulations to increase research study awareness and support recruitment.
The researcher contacted the principal of each of the six high schools where the
potential participants were enrolled. The researcher received approval from five out of six
principals (83%) to work with staff members to distribute the research flyer and other
information directly to their students. One out of six principals (17%) opted to distribute
the research flyer and information independent of the researcher. Due to student schedule
conflicts, the researcher was only able to help distribute the research recruitment
information at four of the five other eligible high schools (80%). A staff member from the
one remaining eligible high school distributed the information on the researcher’s behalf.
The letter of introduction and parent consent form was distributed in addition to
the research flyer beginning in November 2018. Potential participants were told to review
the information and share it with their parents/guardians. The potential participants were
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also encouraged to email or have their parents/guardians email the researcher at the email
address provided to schedule an interview if they were interested in participating in the
research study or if they had any questions.
Thirteen potential participants and their parents/guardians contacted the
researcher by e-mail expressing interest in this study. Parents/guardians with questions
also provided their contact numbers in the email. The researcher called all
parents/guardians back to respond to their questions. The parent/guardian inquiries were
primarily about whether the researcher was available at a specific date and/or time and if
their child needed to be accompanied to the interview session. After the researcher
answered these questions, if verbal consent was provided, each child’s interview was
scheduled before the call concluded. Parents/guardians were also reminded that a signed
consent form must be on file before the interview could begin. Parents/guardians who did
not have any further questions replied through e-mail and included information
concerning the availability of their child. Follow-up individual e-mails were sent to
confirm the interview date, time, location, and the signed parental consent requirement
for each participant. No potential participants from the two eligible high schools where
the researcher did not directly assist in the distribution of the recruitment information,
contacted the researcher to express interest in this study. A final total of 11 participants,
30% of the research population, made up the sample space for this study. The recruitment
and interview process spanned a total of 6 weeks. Subsequently, the data for this study
were analyzed over several months. Thus, this research study spanned a total of 27
weeks.
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Interviews. The in-depth semi-structured interviews were held in a private room
at the local library. Five of the 11 participants (45%) were accompanied by a
parent/guardian. Each parent/guardian remained outside the interview room in a
designated area until the conclusion of their child’s interview. The parents/guardians of
the participants who arrived alone were contacted via phone before their child exited the
interview room.
All participants submitted a signed parental consent form upon entering the
interview room (Appendix C). Then each participant was issued the Minor Participant
Assent Form (Appendix D) and reminded although his or her parent/guardian gave
consent, he or she must also give assent to participate. The participants were also
reminded that their participation was strictly voluntary and there would be no
repercussions if they chose not to participate or not to complete this study.
The researcher provided time for each participant to read and sign the assent form.
A signed assent form was obtained from each participant before the start of the interview
session. The preliminary questionnaire (Appendix E) was then verbally administered. To
ensure no identifying information was recorded, the researcher noted the responses to the
preliminary questionnaire by hand. The audio recording of each participant’s responses to
the interview questions immediately followed. The researcher allowed each participant to
share as much as he or she could remember about his or her lived experience. As a result,
interview sessions ranged from 45 to 90 minutes in length. Following the verbal
questioning portion of the interview, the participants were given a mindset assessment
survey (Appendix F) to complete. Finally, before exiting the interview room, all
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participants received a $25 family gift card as a token of appreciation for their
participation and to cover any travel costs they may have encountered.
Data tools. Howard (2008) used four tools for data collection: face-to-face
interviews, classroom observations, a reflexive journal kept by the researcher, and student
performance data from the midterm and final exams. Each interview lasted for 1 hour.
The interview was recorded using two digital devices. Classroom observations occurred
after the interviews and were documented using an observation protocol. The researcher
reflected on the interviews and observations in her journal. Follow-up interviews were
held with most participants to clarify their responses.
In this study, the researcher used two tools for data collection, face-to-face semistructured interviews and a mindset assessment survey independently completed by each
participant. An interview protocol with interview questions aligned to this study’s
research question and sub-questions (See Appendix E) was used during the face-to-face
interviews to capture specific data about each stage of the research phenomenon; shifting
from unsuccessful to successful mathematics achievement. Subsequently, a Mindset
Assessment Profile (MAP) survey by Mindset Works Inc. (See Appendix F), was used to
capture each participant’s belief about his or her own mathematics learning abilities at the
time the student was conducted.
Verification process for reliability and validity. Research studies are
strengthened when the researcher validates the study by applying procedures to ensure
their research findings are accurate (Creswell, 2014). Howard (2008) used triangulation,
or the use of multiple sources to justify a conclusion; rich description, the inclusion of
specific details setting of the study and multiple viewpoints about a theme; member
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checking, repeated cross-referencing and verification of the accuracy of the information
received by the researcher with the participants of the study; and an external audit by an
experienced phenomenological researcher to verify the research findings. When different
researchers use the same approach for different studies, this establishes qualitative
reliability (Creswell, 2014).
In this study, the researcher used the four verification strategies, triangulation,
rich description, member checking, and an external auditor to establish validity and
reliability. The participant interviews, the participant academic performance data, and the
MAP survey represent the sources used for triangulation in this study. Member-checking
was employed during the initial interview sessions and through follow-up questioning,
where necessary. In addition, mathematics professor and experienced qualitative
researcher, Dr. Laurel Howard, served as the external auditor for this study.
To validate this study, Dr. Howard examined how the research questions for this
study related to the research data. Dr. Howard also examined this study’s raw data, the
codes, categories, and themes applied to the data, and the research findings and
interpretation to verify the accuracy of the data analysis. The researcher ensured that Dr.
Howard received research data containing pseudonyms. All identifying information was
omitted to maintain participant confidentiality.
Researcher bias and ethics. When researchers articulate how their
personal history and opinions may influence how the findings of the study are interpreted,
they are clarifying biases, thus, increasing the quality of the research study (Creswell,
2014). Researcher Howard (2008) was a developmental mathematics professor. Thus,
the researcher included an epoche or bracketing interview, detailing her preconceived
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ideas using the same interview protocol as the participants in the study. The interview
was included as an appendix in the Howard (2008) study and referenced during the
discussion of the findings. The researcher for this study is a school administrator and a
former mathematics teacher. The researcher did not teach or directly supervise any of the
participants in this study. However, the researcher engaged in a bracketing interview,
using this study’s interview protocol, to disclose any preconceived ideas and opinions.
The bracketing interview was conducted by another experienced qualitative researcher.
Biases related to this research study are discussed along with the findings. In addition, a
copy of the researcher’s bracketing interview for this research study can be found in
Appendix G.
In qualitative research, it is the responsibility of the researcher to communicate
any ethical issues that may arise, state if he or she has any connections to the setting
and/or participants, and establish a rapport with the institution to gain entry into the
research site (Creswell, 2014). The researcher was employed by the school district used
for this study at the time the study was conducted. Though a connection to the site where
this research study was conducted was preestablished, no information for this study was
obtained prior to approval from both IRBs. All participant contact and data collection
were done in compliance with all institutional guidelines.
Data Analysis
Qualitative data analysis requires collecting and dissecting information and
sorting the information into small groups (Creswell, 2014). Creswell (2014) outlines six
steps for analyzing qualitative data. First, the researcher transcribes information from
each participant. Second, the researcher does a thorough reading of the information and
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organizes it for analysis. Third, the researcher codes the information. Coding refers to
arranging information into chunks with distinct titles or themes (Creswell, 2014). Fourth,
the researcher generates in-depth descriptions using the coded information. Fifth, the
researcher explains the findings in a clear narrative with specific details. Sixth, the
researcher provides an interpretation of the data that should align to the research
question(s) and theoretical framework(s); ultimately, enhancing and confirming previous
research or contesting it (Creswell, 2014).
Howard (2008) analyzed the interview responses, classroom observations notes,
her journal writings, and participant assessment data to capture the complete perspective
of the research participants. Each participant’s formative and summative course
assessment data was also recorded on a spreadsheet. Chapter exams, quizzes, and
questions posed during instruction where students were able to adjust their responses
once they received feedback are called formative assessments. Summative assessments
were one-time snapshots of student learning in the developmental mathematics course
such as the midterm exam and final exam (Howard, 2008; Howard &Whitaker, 2011).
The themes which emerged from Howard’s (2008) data analysis were turningpoint, attitude, motivation, learning environment, and learning strategies. Howard (2008)
presented the findings with specific quotes from the participants supporting each theme
followed by a discussion of the data which synthesized the participants’ perspectives of
the research phenomenon. The research phenomenon for the Howard (2008) study was
understanding unsuccessful and successful experiences of developmental mathematics’
students and the process of change students experienced in the transition.
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For this study, the researcher used an online transcription company to transcribe
the interviews. Identifiable information was not included in the content sent for
transcription. Once each interview was completely transcribed, the researcher reviewed
the transcript while listening to the audio recording to confirm the accuracy of the
information transcribed. Once this process was completed, the researcher began the
coding process.
To code the data, the researcher repeatedly read, examined, and categorized the
accounts of each participant. Five coding methods were used in this study in two phases
to extract meaning from the data and provide an accurate interpretation of the research
findings. The coding methods applied in this study were attribute coding or pertinent
descriptive content intentionally placed at the beginning of a data set, structural coding or
the use of questions in the study to frame the data, a piori coding or the use of preexisting
codes, in vivo coding or the use of codes that can be found within the data set, and pattern
coding or arranging the data summaries into themes (Creswell, 2014; Saldaña, 2016).
The researcher synthesized the participants’ perspectives of the research
phenomenon using codes, categories, and themes. Then the researcher interpreted and
discussed the findings using the research question and sub-questions and the theoretical
frameworks. The researcher also compared and contrasted the findings of this study with
the findings of the Howard (2008) study. The researcher shared the materials and process
of this study ranging from the raw data to interpretation of the findings of this study with
Dr. Howard, the external auditor. Periodic conferences about the accuracy of these codes,
categories, themes, and findings in relation to the research question and sub-questions
were held with Dr. Howard after a thorough examination of the data. An audit report was
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then generated by Dr. Howard to validate this study (See Appendix H). Finally, the
results of this research study were used to provide recommendations and suggestions for
future research.
Summary of Methodology
The Howard (2008) study was a qualitative phenomenological study that
examined developmental college students’ perspectives on their experience of shifting
from being unsuccessful to being successful in learning mathematics. This qualitative
phenomenological study expands on Howard’s 2008 research to include a more diverse
setting and participants in the K-12 population. Consistent with Howard (2008), this
study uses mindset theory as a primary theoretical lens. Inconsistent with Howard (2008),
this study uses critical race theory’s counternarratives to uncover alternate experiences
from what is common in research about Black students and mathematics learning.
Research by Howard (2008) began in the spring, mid-semester. In contrast, this
study began in fall 2018, at least 5 months after the participants experienced the
phenomenon. This research study spanned 27 weeks from start to finish. In the first 2
weeks, the researcher worked closely with the school district’s research department and
high school principals to identify the potential participants and begin the recruitment
process at their respective schools. Once potential participants and their parent/guardians
expressed interest in being a part of the study, interviews were immediately scheduled.
A total of 11 participants and their parents/guardians gave consent and assent to
participate in this research study. In-depth semi-structured interviews and a mindset
assessment survey were used as data collections tools. Interview sessions ranged from 45
to 90 minutes. All participants completed their initial interview with the researcher within
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4 weeks of recruitment. Follow-up sessions were conducted, when necessary, for validity
and reliability purposes.
All interviews were transcribed within 1 week of the interview. The researcher
spent an additional 2 weeks verifying the accuracy of each transcript before beginning the
coding process. The researcher spent 8 weeks of coding, analyzing, and interpreting the
data using its research question, sub-questions, and interview protocol. Intermittently,
raw data, codes, categories, themes, and findings and their interpretation were shared
with the external auditor to confirm accuracy. This process was repeated and spanned
another 7 weeks. Finally, the researcher spent 3 weeks comparing and contrasting the
research findings with the findings of the Howard (2008) study. The results of this study
and previous research were used to provide recommendations and suggestions.
This research study builds on the study by Howard (2008). The results of this
study used a lens of mathematical proficiency to help to inform local policies and aid
decisions which may improve mathematics educational practice and achievement for
other underachieving Black students and students from other racial/ethnic groups.
Chapter 4 provides a full description of the results or findings of this research study
aligned with the research question and sub-questions. The findings of this study are
discussed and interpreted subsequently, in Chapter 5.
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Chapter 4: Results
Introduction
A gap in mathematical achievement between Black students and their peers from
other racial/ethnic groups has existed for decades. The gap widens as Black students
advance in school, making the persistent decline in the mathematical achievement of
Black students entering college a national concern (Atuahene & Russell, 2016; Bol &
Berry, 2005; Bonner, 2014; Georges & Pallas, 2010; Musu-Gillette et al., 2016). Falling
further behind their peers places the future achievement of Black students at risk (Bol &
Berry, 2005; Jagnandan, 2012; Li, 2012; McKown, 2013; Musu-Gillette et al., 2016).
The underachievement of Black students dominates mathematical achievement
gap research narratives (Bellibas, 2016; Bol & Berry, 2005; Boyd-Zaharias & Pate-Bain,
2008; Caro, 2009; Eddy et al., 2015, Parke, 2016; Webb & Thomas, 2015).
Mathematical success stories about Black students seldom exist in research (Flores, 2007;
Howard & Whitaker, 2011; Wiggan, 2007). There is a need for more research that
challenges dominant perspectives on Black student mathematical achievement abilities
(Boaler & Dweck, 2016; Hubert, 2013; Ladson-Billings, 2007; Neblett et al., 2006; Vega,
Moore, & Miranda, 2015).
The purpose of this study was to use a lens of proficiency to provide
counternarratives to dominant research on the mathematical achievement gap between
Black students and their peers from other racial/ethnic groups. This study was a
qualitative phenomenological study that captured the perspectives of mathematically
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proficient Black high school students with a history of underachievement in mathematics.
This study examined what these students perceive allowed them to successfully complete
Algebra I and score proficient in mathematics by the end of the ninth grade based on the
Algebra I Regents exam. Student derived mathematics learning experiences, attitudes,
and strategies which may help to increase mathematical learning and proficiency
achievement for other minority students are disclosed by the researcher. The findings of
this study inform mathematics instruction, professional development, educational policy,
and future research.
This study was conducted in a large urban school district in New York State
(NYS). This study replicates and expands upon previous research by Howard (2008) on
the phenomenon of shifting from unsuccessful to successful mathematics achievement to
include Black mathematically proficient urban student participants in the K-12 school
system. Consistent with Howard (2008), this research study applied mindset theory
(Dweck, 2006) as its primary theoretical framework. In addition, the experiential
knowledge obtained through the unconventional accounts of each participant adds to the
limited body of research on mathematically successful Black students (Parke, 2016;
Turner & Meyer, 2009) and supports the application of critical race theory to the field of
education (Powers, 2007; Sleeter, 2012).
Participants. There were 11 high school student participants in this research
study. According to district archival data, each participant scored at a Level 1 (L1) or
Level 2 (L2) on their NYS Math 8 assessment prior to entering high school. Based on
NYS mathematics performance level descriptors, each participant’s mathematics skills
were below proficient or insufficient when measured by grade-level standards (NYSED,
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2014). Each participant enrolled in Algebra I for the first time in ninth grade and
completed a full year of coursework. Subsequently, despite their previous low
mathematical achievement, each participant scored an 80% or higher on the Algebra I
Regents exam on their first attempt, in June of the same academic year. By scoring 80%
or higher, each participant achieved the standards of mathematical proficiency and
college readiness as established by NYS (King, 2013).
The New York State Education Department requires a minimum of 65% on at
least one mathematics Regents examination and a minimum of 65% on at least three high
school mathematics courses, namely Algebra I, Geometry, and Algebra II, to be
considered eligible for high school graduation (NYSED, 2019). Students may also obtain
distinction by pursuing advanced credentials. A Regents Diploma with Advanced
Designation (RDAD) is an example of an advanced credential. A RDAD or Advanced
Regents Diploma can be obtained by achieving at least 65% in Algebra I, Geometry, and
Algebra II coursework and their respective Regents examinations (NYSED, 2019). To
date, each research participant has partially fulfilled at least one of these high school
graduation requirement pathways.
The participants for this study were, P1, P2, P3, P4, P5, P6, P7, P8, P9, P10, and
P11. Table 4.1 provides descriptive data on each participant followed by details obtained
from the participants’ responses to the preliminary questionnaire (Appendix E) verbally
administered and documented by the researcher at the start of each interview session.
Four participants were male and seven participants were female. Seven of the 11
participants (64%) were in their third year of high school mathematics coursework and
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four out of the 11 participants (36%) were in their second year of high school
mathematics coursework when this study was conducted.
Table 4.1
Participants
Student

Gender

Grade

Age

Start of Consecutive
District Enrollment

P1

Male

10

14

Fifth grade

Math 8
Level/
Scaled
Score
L2/294

Algebra
I
Regents
Score
82

P2

Female

11

16

First grade

L2/294

81

P3

Female

10

15

Prekindergarten

L2/280

80

P4

Male

10

15

Prekindergarten

L2/307

89

P5

Female

11

16

Prekindergarten

L2/306

80

P6

Female

10

15

Fifth grade

L1/280

80

P7

Female

11

16

Kindergarten

L1/284

82

P8

Male

11

16

Prekindergarten

L2/301

87

P9

Female

11

16

Kindergarten

L2/287

81

P10

Female

11

16

Kindergarten

L1/278

80

P11

Male

11

16

Sixth grade

L1/236

83

Four participants, P3, P4, P5, and P8 enrolled in the district in prekindergarten.
Three participants, P7, P9, and P10 enrolled in the district in kindergarten. Two
participants, P2 and P6, enrolled in the district in first grade. P6 then transferred to
another school out of state and re-enrolled into the district in fifth grade. Two
participants, P1 and P11, transferred into the district in the latter part of elementary

106

school. P1 transferred into the district from a school in another country in fifth grade. P11
transferred into the district from another school in NYS in the sixth grade. All
participants identified as African American or Black and were actively enrolled as
students in various schools throughout the site district.
P1. P1 was a 14-year-old, 10th grade male who was enrolled in the district
consecutively since fifth grade. During the summer, prior to entering high school, P1 did
not engage in any mathematics skills development. P1 scored an 82% on his Algebra I
Regents exam on his first attempt in ninth grade. At the time of this study, P1 was
enrolled in a geometry course in his school and was seeking an Advanced Regents
diploma. P1 also expressed that he intended to pursue a career in engineering.
P2. P2 was a 16-year-old, 11th grade female who was enrolled in the district
consecutively since first grade. During the summer, prior to entering high school, P2
engaged in math skills development independently, using packets created by her parents.
P2 scored an 85% on her Algebra I Regents exam on her first attempt in ninth grade. At
the time of this study, P2 was enrolled in a geometry course in her school and was
seeking an Advanced Regents diploma.
P3. P3 was a 15-year-old, 10th grade female who was enrolled in the district
consecutively since prekindergarten. During the summer, prior to entering high school,
P3 engaged in math skills development independently using the online learning platform,
Khan Academy; P3 scored an 80% on her Algebra I Regents exam on her first attempt in
ninth grade. At the time of this study, P3 was enrolled in an Algebra II course in her
school and was seeking an Advanced Regents diploma. P3 also expressed that she
intended to pursue a career in computer programing.

107

P4. P4 was a 15-year-old, 10th grade male who was enrolled in the district
consecutively since prekindergarten. During the summer, prior to entering high school,
P4 did not engage in any mathematics skills development. P4 scored an 89% on his
Algebra I Regents exam on his first attempt in ninth grade. At the time of this study, P4
was enrolled in a geometry course in his school and was seeking an Advanced Regents
diploma.
P5. P5 was a 16-year-old, 11th grade female who was enrolled in the district
consecutively since prekindergarten. During the summer, prior to entering high school,
P5 engaged in math skills development independently using online algebra problem sets.
P5 scored an 80% on her Algebra I Regents exam on her first attempt in ninth grade. At
the time of this study, P5 was enrolled in an Algebra II course in her school and was
seeking an Advanced Regents diploma. P5 also expressed that she intended to pursue a
career as a medical doctor.
P6. P6 was a 15-year-old, 10th grade female who was enrolled in the district
consecutively since fifth grade. During the summer, prior to entering high school, P6 did
not engage in math skills development. P6 scored an 80% on her Algebra I Regents exam
on her first attempt in ninth grade. At the time of this study, P6 was enrolled in a
geometry course in her school and was seeking an Advanced Regents diploma. P6 also
expressed that she intended to pursue a career in electrical engineering.
P7. P7 was a 16-year-old, 11th grade female who was enrolled in the district
consecutively since kindergarten. During the summer, prior to entering high school, P7
did not engage in math skills development. P7 scored an 82% on her Algebra I Regents
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exam on her first attempt in ninth grade. At the time of this study, P7 was enrolled in an
Algebra II course in her school and was seeking an Advanced Regents diploma.
P8. P8 was a 16-year-old, 11th grade male who was enrolled in the district
consecutively since prekindergarten. During the summer, prior to entering high school,
P8 did not engage in any mathematics skills development. P8 scored an 87% on his
Algebra I Regents exam on his first attempt in ninth grade. At the time of this study, P8
was enrolled in an Algebra II course in his school and was seeking an Advanced Regents
diploma.
P9. P9 was a 16-year-old, 11th grade female who was enrolled in the district
consecutively since kindergarten. During the summer, prior to entering high school, P9
did not engage in math skills development. P9 scored an 83% on her Algebra I Regents
exam on her first attempt in ninth grade. At the time of this study, P9 was enrolled in an
Algebra II course in her school and was seeking an Advanced Regents diploma.
P10. P10 was a 16-year-old, 11th grade female who was enrolled in the district
consecutively since kindergarten. During the summer, prior to entering high school, P10
did not engage in math skills development. P10 scored an 80% on her Algebra I Regents
exam on her first attempt in ninth grade. At the time of this study, P10 was enrolled in an
Algebra II course in her school and was seeking an Advanced Regents diploma.
P11. P11 was a 16-year-old, 11th grade male who was enrolled in the district
consecutively since sixth grade. During the summer, prior to entering high school, P11
engaged in math skills development through tutoring done by a family member. P11
scored an 85% on his Algebra I Regents exam on his first attempt in ninth grade. At the
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time of this study, P11 was enrolled in an Algebra II course in his school and was seeking
an Advanced Regents diploma. P11 also expressed interest in a career as a surgeon.
In this chapter, the researcher will share the research results based on each
interview question and pre-established probe. Next, the researcher will describe how the
research data was coded, analyzed, and validated followed by a presentation of the
findings using themes which emerged from the data. Then the researcher will display and
describe the research data obtained from the Mindset Assessment Profile (MAP) survey.
The responses to the interview questions, probes, and the MAP survey will be used to
explain how the finding answered or failed to answer the research question and subquestions. Finally, this chapter will conclude with a summary of the results.
Research Questions
The study was designed to answer the research question, what phenomena did
Black urban high school students perceive fostered their shift from unsuccessful to
successful mathematics achievement? To obtain a deeper understanding of the
phenomena, the researcher incorporated research sub-questions and an interview protocol
(Appendix E) containing interview questions and pre-established probes aligned to each
sub-question. Interview questions 1, 2, and 3 were used to capture data that described the
participants’ mathematical learning experience prior to entering high school, including
periods of unsuccessful mathematics learning. Interview questions 4 and 5 were used to
capture data in response to the participants’ mathematical learning experience after
entering high school, particularly during the ninth grade, and what was most effective in
fostering the phenomenon of shifting from unsuccessful to successful mathematics
learning and ultimately achieving proficiency in mathematics. Interview questions 6 and
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7 were used to capture the participants’ perspectives on how other students can achieve
proficiency in mathematics and any additional advice based on their lived experience.
Probes are used in qualitative research to allow research participants to provide
further explanation or details when responding to an interview question (Creswell, 2014).
Probes for this research study were pre-established and used in the interview protocol in
anticipation of participants who may provide an answer unrelated to the interview
question, no answer, or an answer that lacked detail during the interview process. Out of
the seven interview questions, interview questions 1 and 5 each had three probes.
Interview question 4 had two probes. Interview question 6 had one probe. Interview
questions 2, 3, and 7 did not have any probes. During the interview sessions, some
participants rambled while responding to an interview question. Their extensive
responses provided answers to other interview questions/probes or veered onto a tangent.
As a result, the researcher asked the participants to clarify their answer. Other
participants were shy, hesitant to speak, or limited in their responses. As a result, the
researcher chose to use the pre-established probes so the participants could expand on the
details provided in their responses.
For interview question 1, all participants provided a response. Participants P2, P4,
P5, P6, and P7 rambled. Participants P1, P3, P6, P8, P9, P10, and P11 received probes 1a.
Probe 1b was used with all the participants and participants P1, P3, P4, P5, P6, P7, and
P11 received probe 1c. For interview question 2, all participants provided a response.
Participants P2, P5, P7, and P9 rambled. For interview question 3, all participants
provided a response. Participants P2, P7, P8, and P9 rambled. For interview question 4,
all participants provided a response. Participant P2, P7, P8, and P9 rambled. Participants
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P1, P2, P3, P4, P5, P6, P8, and P9 received probe 4a. Participants P3, P5, P6, P7, P8, and
P10 received probe 4b. For interview question 5, no response was obtained without
probing. P5, P6, P9, P10, and P11 received probe 5a. Participants P3, P5, P6, P7, P9, and
P10 received probe 5b and all participants received probes 5c. For interview question 6,
no response was obtained without probing. All participants received probe 6a.
Participants P4, P5, P9, and P11 rambled. Finally, for interview question 7, all
participants provided a response. Participants P3, P5, P6, P7, P8, P9, and P11 rambled,
providing additional noteworthy information for the researcher. The participants who
were not probed when an interview question was asked, answered the question while
responding to a previous question.
After the interview, a Mindset Assessment Profile (MAP) survey by Mindset
Works, Inc was given to the participants to capture the participants’ mindsets towards
learning mathematics at the time this research study was conducted. The MAP survey
(Appendix F) contained eight questions with responses ranging from disagree a lot to
agree a lot. The participants were required to tally their scores using a calculator to
determine their profile number. Their profile number was then used to obtain a
description of their mindset towards mathematics. The descriptions (Appendix F) were
also provided by Mindset Works, Inc. The identity of individuals who took the MAP
survey was required by Mindset Works, Inc. to be kept anonymous. Therefore, the survey
data obtained in this research study were analyzed based on participant responses as an
aggregate.
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Data Analysis and Findings
Coding. The researcher used methods in two phases to code the data. In the first
phase, the researcher used attribute coding, structural coding, a priori and in vivo coding
methods to summarize the research data. In the second phase, the researcher included
pattern coding to create data clusters and construct meaning from the research data
(Saldaña, 2016).
The researcher used attribute coding to introduce traits common and unique to
each participant. The researcher used structural coding to arrange each participant
response to each interview question and probes into clusters and then make comparisons
and identify relationships present in the data. Prior to entering high school and after
entering high school were the structural codes used in this study.
As the researcher reread the participant statements per interview question, similar
responses were color-coded. A priori codes found in previous research were applied to
create categories and themes. A priori codes used in this study were classroom climate
(Cheema & Kitsantas,

2014), teacher effectiveness (Liang et al., 2012), fixed mindset and

growth mindset (Dweck 2006), and coping strategies and attitude (Howard, 2008). In
vivo coding is the use of a word or phrase found in the participant responses to represent
the research data. Disrupt, struggle and self-study were in vivo codes which surfaced in
this study.
In this study, the theme classroom climate was developed from the categories
inadequate pedagogy, unchallenged, limited resources, disruption, and homerooms.
Within the theme of teacher effectiveness, the categories were instructional practices and
classroom management. The theme coping strategies was developed from the categories
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avoidance, self-study, and support systems. Aligned to the theme teacher attitudes, the
categories were low expectations and early algebra opportunity. Lastly, the theme
student attitudes developed from the categories unmotivated, fixed mindset, growth
mindset, and struggle.
Validity and reliability. The interviews were professionally transcribed using an
online transcription site. No identifying content was included in the uploaded audio. The
names of the participants and places mentioned in this study were replaced with
pseudonyms to protect the identity of each participant. To foster reliability (Creswell,
2014), upon receipt of each transcribed interview, the researcher reviewed the transcript
while listening to interview audiotape to verify that each word was accurately
transcribed, and nothing was omitted. The researcher also employed data triangulation or
the cross-referencing of multiple data sources such as interview responses, the mindset
survey, and archival participant achievement data as a procedure to establish qualitative
research validity. In addition, clarifying questions were asked during and after the
interviews as a form of member-checking. Member-checking is gleaning participant
feedback on the accuracy of elements of the study (Creswell, 2014). Validity procedures
such as rich-description or multiple perspectives about a theme and an external auditor
were also employed (Creswell, 2014).
The results from the interview sessions for this study are presented below using
tables and figures. Supporting quotes with rich descriptions of what the participants could
recall about their lived experience are also included in the analysis.
Interview question 1 and probe 1a. Table 4.2 displays the codes and categories
developed from participant responses to interview question 1 (IQ1) and its pre-
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established probe, 1a. Interview question 1 was used to capture each participant’s earliest
memory of learning mathematics prior to entering high school. The participants provided
as much detail about learning mathematics as they could recall. The three pre-established
probes for this interview question captured additional details of the participants’
experiences up to the end of eighth grade.
Experiences within the mathematics learning environment were most commonly
mentioned by each participant. Two themes emerged from the response data. The two
themes were classroom climate and teacher effectiveness. Ten out of 11 participants
(91%) recalled a negative classroom climate when describing their mathematical learning
experience prior to entering high school.
Participant descriptions of the classroom learning environment formed categories
within the theme of classroom climate which depicted inadequate pedagogy, frequent
disruption, a lack of rigor or being unchallenged, the use of limited resources, and
participants being placed in performance-based homerooms or math classes. Table 4.2
highlights the codes and categories related to the theme classroom climate.
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Table 4.2
Codes and Categories for Classroom Climate Theme
Codes

Categories

It wasn't very hard, didn't learn anything, lots of basics, never
really would do much, not a lot of homework

Unchallenged

Only used textbooks, mostly math videos, packets
Kids “disrupt” instruction most of the time, interrupted by
other students, kids talked over the teacher, difficult to stay
focused, kids fooled around a lot

Limited Resources
Disruption

Didn’t work on math that much, did not teach a full lesson,
refused to teach, teacher out for 3 months

Inadequate
Pedagogy

Lower-level and higher-level homeroom placement, math
classes by homeroom

Homerooms

Theme

Classroom
Climate

Classroom climate accounts. Table 4.3 displays the frequency of the participant
responses by category when describing their mathematics learning environment prior to
entering high school. P11’s omission of classroom climate comments indicated he did not
have the same experiences in his mathematics classrooms before and after transferring to
the site district.
Inadequate pedagogy, disruption, and unchallenged represent the top three
responses with rates of 64%, 64%, and 55%, respectively. The response rate was 27% for
limited resources and homerooms. The following represents rich descriptions of the
classroom climate expressed by the participants by category.
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Table 4.3
Classroom Climate Response Frequency

P1

Inadequate
Pedagogy
X

P2

X

P3

X

P4

Unchallenged Limited
Resources
X

X

Homerooms

X
X

X

X

P5

Disruption

X

X

X

P6

X

P7

X

P8

X

P9

X

P10

X

X
X

X

X

X

X

X

X

X

P11
Inadequate pedagogy. Seven out of the 11 participants (64%), namely P1, P2, P3,
P5, P7, P8, and P9 reported experiencing incomplete instruction or inadequate pedagogy
for extended periods of time. For example, P2 stated, “Seventh grade - we didn't work on
math that much.” P2 shared that there was a significant decrease in instruction after the
end of the third marking period. P2 explained,
The beginning of fourth marking period, I think teachers, they started forgetting
that it's still school. So, we would have movies and things, because it's like, oh
we're not working towards the curriculum anymore because we took the test
already, so what is the point of keep going over the curriculum?
P4 also reported that math instructional times varied in his classroom, “depending on
what needed to get done.” P9 reported times when her teacher would refuse to teach the
class. P9 reported,
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Regardless of how many kids were in the class, he would stop the class. The
administrators would come, and they would tell him, "You can't stop the class.
You have to continue your class." Then, they'll pull the kids out who were
disrupting the class, but still. Then he'll go on about how he can't teach right now
because he was disrupted, and he needs another day to teach the lesson. (P9)
P8 reported, “A week of instructional interaction was a miracle” while reflecting on his
mathematics classroom. P8 deduced this experience hindered his progress.
That hindered my experience, especially in seventh grade, because it was seventh
grade before high school. You’re supposed to know a lot of pre-algebra stuff, so
you know algebra. If I wasn't put into that situation with that teacher, I would
have done, I feel like, much better in terms of my experience of math in middle
school and possibly it would've made me a candidate to take algebra in eighth
grade, but it hindered it. (P8)
Disruption. Seven out of the 11 participants (64%), namely P3, P5, P6, P7, P8,
P9, and P10 reported regular cases of classroom disruption. For example, while reflecting
on his mathematics learning in middle school P8 reported,
You could say I'm a victim of being put in the wrong class. In seventh grade, it
was like the bell rings, you sat down. You opened a packet. I remember my
teacher really focused on packets and we would just go through the packets and
she would call us to answer or a volunteer. Because of the instances where there's
chaos and disruption, most of the time we wouldn't finish a whole packet. As time
went on, I fell behind in a way, but did the bare minimum, just passed because it
was a dire situation. (P8)
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P9’s account revealed that instruction was not the primary focus for anyone in her
mathematics classroom prior to entering high school.
He had rules, but a lot of students didn’t obey his rules. There was some students,
they listened. Then, there were some students who disrupt the class. He focused
more on the kids who disrupted the class than the kids who were listening and
they wanted to learn. (P9)
P5 shared examples of student disengagement and the impact of their disengagement on
themselves and the teacher.
It's just that when it came to that class, we just really didn't listen. We didn't really
do our work. It wasn't really the whole class. It was probably like a select few but,
it didn't matter whether it was the smart kids or not smart kids. The teacher didn't
like it. The teacher would get mad. Sometimes the teacher would get the class
under control, but we would just talk anyways. (P5)
P6 also recalled students constantly socializing in her mathematics classroom. The
students talked before and after direct instruction began.
Well, we fooled around a lot. I don't know, we just talked over the teacher
teaching the lesson. Well, so we come in. We sit down. She has the “Do Now” on
the board. That's when we start talking because she's not teaching anything, so we
start talking. Then, once she starts teaching, we're already into the talking, so.
(P6)
Unchallenged. Six out of the 11 participants (55%), namely P1, P3, P4, P5, P9,
and P10 mentioned the lack of challenging instruction. Prior to entering high school, the
participants’ mathematical learning opportunities were limited by the level of
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instructional rigor and the amount of time allocated for mathematics instruction. For
example, P1 shared, “I remember lots of basics.” P9 began to compare her mathematics
teacher to another teacher in her school. P9 shared, “If I had her as a teacher, I probably
wouldn't be getting 90s and 100s in her class.”
Limited resources. Three out of the 11 participants (27%), namely P2, P4, and P7
recalled the types of resources used to support their mathematics learning prior to
entering high school. The use of textbooks, packets or multiple worksheets, and videos
were mentioned. Participants also lacked awareness of other resources and how to access
them. For example, P4 recalled solely the use of textbooks in his classroom. P7 recalled
the use of a textbook and packets. She added that she also had access to a computer but
was unaware of other support tools that could be used when having difficulty in math. P2
shared, “I don't really remember math in seventh grade like that, but it was mostly math
videos. That's when they started incorporating smart boards into the curriculum, where
we would watch videos and stuff like that.”
Homerooms. Three out of the 11 participants (27%), namely P8, P9, and P10
reported being assigned to homerooms and math classes based on their previous
academic performance.
In eighth grade, it's more focused around placing you based on your New York
State math range. It got better in terms of placing people. If you were more
successful, you would have the good teacher because in my middle school, there
was a teacher for the lower homeroom levels and there was a teacher for the high
score achievers. (P8)
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P8 estimated 70% of the students were assigned to the lower-level teacher,
leaving fewer students in the class of higher achievers. P9 shared how her class
placement influenced her advanced learning opportunities.
The other teacher, though, she was teaching eighth grade students so that they can
take the Regents that year. I wanted to take the Algebra Regents, but I did not get
the opportunity because we were grouped by class, so it was based on your class.
(P9)
All participants (100%) also reported a lack of teacher effectiveness within the
mathematical classroom setting prior to entering high school. Participant accounts formed
two categories within the theme of teacher effectiveness which described the participants’
perspectives of cognitive and social interactions with their mathematics teacher. The
categories were instructional practices and classroom management. Table 4.4 highlights
the codes and categories related to the theme teacher effectiveness.
Table 4.4
Codes and Categories for Teacher Effectiveness Theme
Codes
Go too fast, needed more time to understand, teach in a
weird way, wasn’t really taught well, only help if you
asked, lots of group work, fixed/flexible cooperative
learning groups, not enough teacher interaction, don’t
cater to student needs/learning-styles
Students did not take teacher seriously, could not
control class, would get upset and embarrass kids, a lot
of issues, teacher stopped lesson, constant shifts of
people in groups, yelled a lot, would make spiteful
remarks

Categories

Theme

Instructional
Practices
Teacher
Effectiveness
Classroom
Management

Teacher effectiveness accounts. Table 4.5 displays the two response categories
formed by the participants’ accounts and the frequency of the accounts.
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Table 4.5
Teacher Effectiveness Response Frequency

P1

Instructional Classroom
Practices
Management
X

P2
P3
P4
P5

X
X
X
X

P6
P7

X
X

X
X

P8

X

X

P9

X

X

P10

X

X

P11

X

X
X

Classroom management. Seven out of 11 participants (64%) referred to their
teacher’s classroom management techniques. For example, P8 described disciplinary
techniques that interfered with the lesson. P8 reported,
My teacher, she dealt with a lot of issues with children and my peers in the class.
That hindered my math experience because she would stop the lesson, go outside
and called like people's parents or go to the assistant principal or go down the
hallway and knock on the assistant principal's door with the kid, dragging the kid
out the classroom, not dragging, but bringing, because they would misbehave.
(P8)
P10 described how teacher-student relationships created a power struggle within her
mathematics classroom. P3 reported,
The teacher could not control the class. She did not teach a full lesson because she
had to stop and address kids who weren’t cooperating. Most students failed the
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class. The teacher was friends with the students, so they did not take her seriously.
(P3)
P8 recalled unpleasant comments made to students when they chose to engage in
learning. P8 shared,
If you were on your best behavior and you asked a question, she would answer
but if you're one of those kids that disrespected her, she would answer your
question, but she would make a spiteful remark, like, "I wish you were like this all
the time, asking questions. (P8)
Instructional practices. All participants (100%) recalled their teacher’s
instructional practices before entering high school. Participants attributed the delivery,
pacing, and consistency of instruction and their reactions to such practices to their
insufficient acquisition of mathematics skills. For example, while reflecting on his
elementary mathematics learning experience, P11 reported, “She would teach too fast for
me to catch up to the pace. So, I would just not raise my hand or anything like that. I
would try to pay attention, but she would just go too fast.” When asked if he ever
communicated this issue to his teacher, P11 shared,
She said that because everybody in the class was like more ahead of me, she
couldn't do nothing about it because she couldn't just, just stop for one kid, just
slow down while everybody else was just catching up quickly. I needed more time
to like understand what she was saying. (P11)
Group work was the most commonly mentioned instructional strategy
experienced by the participants. Participants reported regularly working in flexible or
fixed cooperative learning groups during instructional time. The impact of group work
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on the participants’ mathematics learning was inconsistent. The participants had positive
and negative learning experiences based on with whom they were assigned to work. For
example, P11 and P10 shared positive experiences working in fixed and flexible groups.
In contrast, P6 and P4 reported negative mathematical learning experiences. P11 recalled
engaging in flexible cooperative learning groups and the opportunity to choose his own
group members to maximize his learning experience. P11 shared,
There was lots of group work. Groups, when she split the class, changed
depending on the topic. I would choose people that like were at my level or higher
than me. I wouldn't choose anybody that's lower than me. But sometimes my
teacher would like make the groups up. So, if we had a chance to make up our
groups, then I would sit with the group of kids that were like higher than me.
They could help me understand how to answer the questions, how to solve and do
the questions mostly. (P11)
P10’s account suggested she experienced fixed cooperative learning groups containing
students who were able to work well together.
Sometimes we would sit in rows, sometimes we would sit in groups. But for the
most part, we sat with the same group. He did a lot of group work. So, we worked
with each other instead of stumbling on our own. We all figured it out together.
He would show us and then he gave us worksheets and problems on the board.
Then as a group, if we didn't understand it, he would try to do it on the board.
(P10)
P6 recalled engaging in “lots of group work” in her eighth-grade class. Though her
grades increased, P6 did not display any collaborative effort. “When we were in group
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work, it was like one person did the work and then we would copy off that person. It
didn't change how much I knew in math, but it did change my grade,” reported P6. When
asked about group work, P4 reported, “During class, I like to work independently,
because I really don't understand how to work as a group in a class.” P4 also disclosed
that he purposely kept quiet when working in groups so his friends would not be offended
because he may have known the answer and they did not.
Six out of 11 participants (55%), namely, P2, P6, P8, P9, P10, and P11 referred to
students having different learning styles or needs in their account of their lived
experiences. Only one participant, specifically P11, reported ever experiencing the
application of such learning style or needs awareness when learning mathematics in
middle school. P11 stated,
Not everybody learns the same. Some people learn from illustration. Some people
learn by other ways. So, for me, she mostly just gave me the opportunity to think
about the solution first and then come up with a solution. And then the other kids,
she would just like give them the solution so that they could like look at it and see
if they could understand it. (P11)
P6 did not recall experiencing differentiated learning techniques in her mathematics
classroom. While communicating the importance of learning style awareness, P6
expressed, “I feel like teachers, they don't cater to every single student, they do their best
to teach the information, but it's not like all students learn the same.”
Probe 1b. The probe 1b was used to capture the participants’ experience with
state testing prior to entering high school. Each participant experienced NYS 3-8
mathematics testing in elementary and middle school. Each participant also experienced
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scoring at a Level 1 or Level 2, on at least their eighth grade mathematics state exam.
Eight out of 11 participants (73%), specifically, P2, P3, P4, P7, P8, P9, P10, and P11,
shared details about their testing experience. All eight participants reported negative
experiences or emotions towards NYS 3-8 mathematics testing.
An analysis of their statements revealed the participants’ perspectives may have
been influenced by a lacked understanding of the purpose of the exam. The responses
from P4, P2, and P3 also suggested that the concepts learned within their mathematics
classroom and the concepts on the state test may have been misaligned, contributing to
their increased emotions while testing. “I didn't really take the New York State test
seriously. I really didn't like those kinds of tests. It just frustrated me. I didn't like them. I
wanted to opt out, but my mom told me to take it,” reported P4. “I think the New York
State exams, they also put a pressure on you, because they also make you realize that or
make other students feel dumb or that they're not good enough,” said P2. P3 stated, “The
state exam was much harder. I would study but blank out due to nervousness. I rushed
through despite unlimited time because I knew it didn’t count.” P3 also reported that her
feelings of nervousness were exclusive to NYS 3-8 testing.
Only one participant reported receiving her scores and feedback on her
performance. However, P10 recalled seeing her scores only once, specifically, in seventh
grade. P10 also stated that her seventh grade teacher gave a brief explanation of the
scores. The remaining participants who gave accounts indicated, though interested in
knowing how they performed, they rarely received performance feedback to advance
their learning and future performance. For example, when asked to share their experience
with state testing, P9 and P2 shared,
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I got the scores in the mail. No one explained the results at home or in school. The
next year, if you did poorly, then they'll have to send you to a class, and you'll go
over more so math and English. (P9)
I remember feeling so sad when I got the math score because I felt like, "What's
gonna happen to me if I can't master math? What's gonna happen?" And I didn't
want to disappoint my mom. But I don't think they ever really explained the
scores to us in depth, and I think that's where I went wrong as well. (P2)
P7 shared, “State tests, I didn't like them at all, I didn't. I felt like I failed every single one
of them.” P7 also shared the response of her teacher when she inquired about her scores.
“We would ask the teachers and then they would just tell us, ‘Oh, some people received
4s or 3s”’ said P7. The three out of 11 participants (27%) remaining, specifically, P1, P5,
and P6 could not recall specific details about their experience with state testing.
Probe 1c. The probe 1c was used to capture whether the participants experienced
any difficulties while learning mathematics prior to entering high school and if so, which
specific mathematical concepts did they have difficulty learning. Six out of 11
participants (55%), specifically, P1, P4, P5, P6, P8, and P10, reported their difficulties in
learning mathematics began in middle school. Five out of 11 participants (45%),
specifically, P2, P3, P7, P9, and P11, reported their difficulties learning mathematics
began in elementary school. The earliest difficulty reported was in the second grade. For
the purposes of this research study, elementary school refers to grades prekindergarten
through Grade 6 and middle school refers to Grades 7 and 8.
The mathematical concepts found difficult by the participants prior to entering
high school varied. Four out of 11 participants (36%) reported difficulty with fractions
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and decimals. Three out of 11 participants (27%) reported difficulty with basic arithmetic
operations (e.g., adding, subtracting, multiplying, and dividing). Two out of 11
participants (18%) reported difficulty with word problems. One out of 11 participants
(9%) reported difficulty with geometric shapes. Finally, one out of 11 participants (9%)
reported difficulty with solving algebraic equations. The three out of 11 remaining
participants (27%) could not remember the specific concepts found difficult.
Interview question 2. Interview question 2 (IQ2) captured the coping strategies
employed by each participant while experiencing difficulties learning mathematics prior
to entering high school. Table 4.6 displays the codes and categories that emerged from
the participants’ responses to IQ2. The categories which emerged from the data were
avoidance, self-study, and support systems.
Table 4.6
IQ2 Codes and Categories for Coping Strategies Theme
Codes
Just leave it alone, did nothing, focus on other subjects,
would not do the homework, would shut down, copy
answers, put down random numbers on homework,
socialized more in class, not pay attention

Categories

Focus and take good notes, work on it myself, makeup
up problems and practice more, use online resources,
“self-study”

Self-study

Ask peers for help, formed peer study groups, parental
advocacy, parental discipline, another teacher, tutoring,
after-school help

Support
Systems

Theme

Avoidance
Coping
Strategies

Coping strategies. Table 4.7 provides a breakdown of the frequency of the types
of coping strategies mentioned by the participants while experiencing difficulty learning
mathematics prior to high school. Avoidance was the initial coping strategy employed by
the participants. The use of avoidance as a strategy helped perpetuate rather than support
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the development of the participants’ mathematical skills and knowledge. Eight of the 11
participants (73%) eventually began to incorporate alternative strategies prior to entering
high school as the remaining three of the 11 participants (27%) maintained the use of the
avoidance strategy. Self-study and the use of support systems were alternative strategies
used by the participants. These alternative strategies served as pathways to increase their
mathematical skills and knowledge and ultimately obtain successful performance
outcomes.
Table 4.7
Coping Strategies Response Frequency
Avoidance
P1
P2

X

P3
P4

X

P5

X

P6

X

P7

X

P8

X

P9

Self-study

Support Systems

X

X

X

X

X

X

X

X

X

X

X

X

P10

X

X

P11

X

X

X

Avoidance. Eight out of 11 participants (73%), specifically, P2, P4, P5, P6, P7,
P8, P10, and P11 reported the use of avoidance. Participants avoided new learning by
talking in class in lieu of paying attention to the teacher. In addition, participants avoided
completing homework, studying, and asking questions in class when they needed help
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with a concept. The following accounts provide details on how the participants avoided
learning mathematics.
P5 explained, “Sometimes I wouldn't understand and if I didn't understand, I
wouldn't go and ask him. I would just not understand it.” P8 also shared initially shutting
down, not doing homework, copying or writing random answers on assignments before
sharing, “I was really discouraged in a way.” P10 also indicated, “I really didn’t do
anything.” P7 shared,
I really didn't practice enough, or I didn't really ask for help or anything. I would
just kind of leave it with me, keep it inside me until the next level when I reached
seventh grade and eighth grade, then I would start, you know, when the basics
came out, "Oh, okay." But then when the hard things came, I was like I can’t do
this, you know? Like, I look at a problem that's difficult and I try to do it and I'm
like, "Yeah, this is not”, and I just stop everything. (P7)
Three participants, P5, P6, and P7 continued the use of this strategy until the end of
middle school. P5 employed strategies over the summer after eighth grade to help
increase her mathematical skills and knowledge. P6 and P7 did not.
Self-study. Eight out of 11 participants (73%), namely P1, P2, P3, P4, P8, P9, P10,
and P11 reported increasing the time used for self-study or independently practicing
mathematical skills and concepts as a coping strategy. During independent practice, the
participants used Khan Academy, an online learning platform, and videos from the
website, YouTube. P9 shared, “I'll watch videos and I'll say, "Oh, that's how they do it."
Then I'll practice and makeup up problems and practice more.” P3 stated,
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I started developing new ways trying to figure out the problems. . . . I would work
on it myself because I feel like if the teacher teaches me something and I don't
understand it, chances are if they try to reexplain it to me I still won't understand.
So, I usually . . . I'll go on websites and I'll figure out how to do it myself.
P1 reported the use of self-study if he could not get assistance from a family member. “If
they can't explain it to me, I would search it up and do my research and make sure I get it
and understand it for the next day,” said P1.
Support systems. Seven out of 11 participants (64%), namely, P1, P2, P3, P4, P8,
P9, and P11 reported relying on assistance from support systems such as their peers,
family, teachers, and tutors. P4 reported, he would ask his parents for help or work with
his peers. P11 also used multiple support systems.
I stayed after school to work with my teachers twice a week. I used Khan
Academy with my teachers. That really helped get my grades up. Anybody, any
of my friends that had the same drive as me, I would form groups with them, so
we could study together. (P11)
P1 sought the support of his family instead of his teacher.
When I didn’t understand something, I would just go home, I would speak to my
parents or my guardian and ask them, how do I get this or how do I get that, and
they would explain it to me. (P1)
P2 shared how her parent advocated for her needs which positively influenced her
learning experience in the classroom. P2 shared,
My mother called the teacher and the teacher worked more with the students. She
would come over to me more, and if I got something wrong, she wouldn't just

131

send me back. She would really ask me why would I put the answer like that, . . .
made me really find my wrongdoings in the problem, so she would, instead of just
saying the answer to me and explaining it again, she would just be like, "Okay,
what are the steps that you took to get this, and what are the steps that you think
you need to do to fix the problem?" and I think that really worked. (P2)
P9 sought help from an alternate source in her school. P9 reported, “I went to after-school
help. I usually went to the other eighth grade teacher's class because I feel like I just
understood more so when she was teaching.”
Interview question 3. Interview question 3 (IQ3) captured the participants’
attitude towards learning mathematics before entering high school. Table 4.8 displays the
codes and categories that emerged from the participants’ responses relating to teacher and
student attitudes.
Attitudes. The participants described attitudes which contributed to their
insufficient acquisition of mathematics skills prior to entering high school. Table 4.9
displays the frequency of the participant responses related to each category. The theme
teacher attitudes emerged from categories containing descriptions of teacher actions
reported by the participants. Low expectations and early algebra opportunity are the
categories which represent teacher attitudes.
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Table 4.8
IQ3 Codes and Categories for Teacher and Student Attitudes Themes
Codes

Categories

Don’t care, higher grades than deserved,
no early advancement option, needs a
different course

Low Expectations

Teacher didn’t want me to take it,
teacher’s choice, wasn’t selected, denied
access, didn’t ask anyone, didn’t offer it,
wasn’t in that class

Early Algebra
Opportunity

Lack of worth ethic, wanna move on and
forget about it, would not raise my hand,
didn’t take math seriously, would not ask
questions
Didn’t want to say anything dumb, didn’t
care about learning math, frustrated with
myself, felt slow, does not like to work
hard, never really good at math, don’t
want to be labeled, wanted to feel smart
Could learn a lot more math as long as
you worked hard, wanted to become
better at math, up for the challenge, push
to learn
Always “struggle” with math, did not
understand, never been my strong
subject, kept getting worse with math

Themes
Teacher Attitudes

Unmotivated

Fixed Mindset

Growth Mindset

Struggle
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Student Attitudes

Table 4.9
Teacher and Student Attitudes Response Frequency
Early
Algebra
Opp.

Low
Expectations

Unmotivated

Fixed
Mindset

X

Growth
Mindset

Struggle

P1

X

X

P2

X

X

P3

X

X

P4

X

X

P5

X

X

X

P6

X

X

X

X

P7

X

X

X

X

X

P8

X

X

X

P9

X

X

P10

X

P11

X

X

X
X
X

X
X

X

X

X

X

X
X

Early algebra opportunity. All participants (100%) reported that they did not have
the opportunity to take algebra early. When reflecting on their lived experience, six
participants expressed that they were interested in taking algebra in eighth grade and
would have taken the exam if given the chance. This response percentage suggests that a
concern of being labeled or stigmatized, expressed by P2 may be valid. The responses
from P7 and P10 concerning their lack of opportunity also supports this notion.
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I didn’t take the algebra Regents in eighth grade and there was a reason why. So,
she looked at the students that she felt were ready to take the Regents and to be
honest, I think it was four to eight students that she selected. (P7)
P7 expressed feeling neglected and added, “I think towards the end of eighth grade, yeah,
that’s when I was like, ‘Hm, interesting. Why am I not taking the algebra Regents?”’
When reflecting on her experience, P10 stated, “I would have liked to, but I wasn’t in an
honors class. Only the students in the honors class were offered the opportunity to take
the Regents early.”
P8 shared how being denied access to algebra in eighth grade influenced peer
relationships.
I would’ve taken the algebra . . . I probably would’ve got an 85 because math is
my strong suit anyway. I remember in eighth grade, there were a lot of people
upset. In the homerooms below the homeroom that took the eighth grade algebra
Regents, they were denied access. They could’ve asked. They didn’t ask anyone.
They just randomly placed the high top 30 kids in the grade. In the grade, not
even asking and they just put them in a homeroom where they took the eighth
grade Algebra Regents. A lot of people were discouraged and it created division
in our grade because the people that were able to take the eighth grade Algebra
Regents, they felt that they were superior and it wasn’t right because in the long
run, I ended up in high school with them and I’m doing better in terms of scoring,
like my GPA, just a better overall student. (P8)
P5 initially believed the opportunity to take algebra early was also her decision and not
solely the decision of her teacher. P5 reported, “At first it was offered to me, but he didn’t
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want me to take it. He didn’t put my name down, so I didn't even take it. But I was
actually happy that I didn’t take it.” P5 expanded on her response by sharing what
prompted her happiness.
But for like algebra, I felt like we’re supposed to take the Algebra Regents so why
would you give us a state exam, you have to study for, and then the Algebra
Regents differently. We only have a month to study for the Algebra Regents now,
cause we have to learn a whole ‘nother curriculum for the state exam. Even the
smart kids, well I keep saying smart kids, but the kids who put more effort in. It
was a struggle for them too. We didn’t have enough time. We had a month. (P5)
In P11’s case, “The teachers made the choice. I asked them why, but it kind of made
sense to me, and I said, “Yeah. I wasn’t ready.” Looking back P11 attempted to
rationalize the teacher’s decision based on his performance in math at the time stating,
I didn’t think I was ready to take the Algebra Regents because I remember I think
it was the second or third marking period, I almost failed because I didn’t get my
homework done. I passed my tests, but I didn’t get my homework done. (P11)
Believing his teacher’s decision was based on his marking period grade at the time, P11
concluded, “If I had the same knowledge that I have right now in eighth grade, I would
just take the test and pass it for like college or something.” P9 shared that she regretted
not being in the Algebra Regents class in eighth grade. She stated she wanted to take
algebra but could not “because we were grouped by class.” “Now that I’m a junior, I’m
taking the class I’m taking now this year, I realize I could’ve taken it last year,” reasoned
P9.
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Low expectations. Five out of 11 participants (45%) experienced teacher-student
interactions that reflected low expectations. P3 shared her perception of teacher attitudes
using teacher comments.
Some teachers, they don’t care. Cause there’s a lot of teachers just in general who
say, ‘It doesn’t matter if I teach you or not, I still get paid.’ As soon as you say
that, then that’s when kids don’t care anymore. So, it’s like, as soon as you say
that, kids are like, you know what? Fine. You get paid, I’m not gonna learn
anything. I’ll still be fine or whatever they say. (P3)
P7 recalled receiving grades which were not a true reflection of her mathematical
performance.
My grades I would say, for my middle school grades I don’t know if they were
actually for me, to be honest. Yeah, I felt like I’m supposed to be getting at least
either a 65 or at least somewhere towards the 60s or 70s. Based on my homework,
test grades, and probably participation would be like, eh, I tried on that. But other
than that, like, whether it’s answering the question or something, I would say on
all three of them I should be somewhere towards the 60s. I think she gave me a
high 70 or 80 or something like that. I also realized in some of my classes I would
be concerned, like, “What am I doing?” And stuff, but any time my grades came I
would just be happy but then it’s kind of like, “Wait a second, I don’t deserve
this,” you know? (P7)
P2 expressed how teacher attitudes towards mathematics learning can cause students to
be stigmatized in a mathematics classroom. While reflecting on her learning P2 stated,
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It goes by so fast and people expect you, they expect so much from you in our
school that it’s like, “Oh, if she doesn’t get it, then she needs to be left back, or
she needs a different course” and I don’t wanna be labeled as that. (P2)
The theme student attitudes emerged from categories containing student feelings
and actions related to learning mathematics prior to high school reported by the
participants. Unmotivated, fixed mindset, growth mindset, and struggle are the categories
which represent student attitudes.
Unmotivated. Seven out of 11 participants (64%), specifically, P1, P4, P5, P6, P7,
P8, and P11 expressed lacking the motivation to do the work required to learn
mathematics during their period of unsuccessful mathematics achievement prior to
entering high school. This lack of motivation was influenced by internal and external
factors. While reflecting on what they attributed to their unsuccessful mathematics
learning, P11 and P4 identified internal factors. P11 stated, “I would say my lack of work
ethic because in middle school I was fooling around. I was immature.” P4 shared,
It was not that we couldn’t grasp an understanding of it, but that the work ethic of
completing homework was what brought most people’s grade average down. It
was my lack of work ethic, and not completing either homework or studying for a
test. (P4)
P6 identified teacher attitudes as an external factor that influenced student motivation. P6
shared how her teacher’s attitude triggered negative student responses. “Most kids did not
like the teacher because the teacher would get upset and embarrass them. This is why
they wouldn’t ask questions either” said P6. P8’s lack of motivation also derived from an
external factor, specifically, what he experienced in his classroom while actively trying to
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access mathematics learning. P8 used the term, “dreadful” to describe the learning
process. Shaking his head side to side P8 said,
Dreadful. Being in that class and just sitting there, watching the kids disrespecting
the teacher and then also the lesson stuff, and you’re just sitting there like, “this is
happening?” I was frustrated because it’s repetitive, the situations. Just the overall
environment. Everyone in my class wasn’t motivated because this wasn’t working
out. (P8)
Fixed mindset. Six out of 11 participants (55%), namely, P2, P5, P6, P7, P9, and
P10 made statements which suggest the participants did not believe in their ability to
learn mathematics, having a fixed mindset (Dweck, 2006), at some point prior to entering
high school. These statements were made as participants described experiencing
difficulty learning certain mathematical concepts. Some participants did not feel they
were smart enough to grasp the knowledge of the concept. For example, P2 stated, “I was
frustrated with myself. I felt slow.” Other participants expressed a lack of interest in
working to improve their knowledge. For example, P5 reported not wanting to take
mathematics, “because it requires more work.”
Growth mindset. Six out of 11 participants (55%), namely, P1, P3, P4, P8, P9, and
P11 made statements suggesting the development and/or application of a growth mindset
toward their mathematical learning prior to entering high school. A growth mindset refers
to believing that one can increase his or her skills and knowledge by working on areas
found challenging (Dweck, 2006). For example, “I never gave up. If I didn’t understand
something, I would push myself. Keep trying, keep trying, keep trying,” proclaimed P9.
P8 reported,
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I started realizing for high school, you have to learn. You have to be able to
understand concepts before you enter high school. I started taking it more
seriously. Besides doing the work, assignments, and everything, I started doing
more practice, going to extra help and it helped in a way because despite my
classroom environment being negative, I realized that math is important. (P8)
Struggle. Though all participants experienced a period of unsuccess while
learning mathematics prior to entering high school, five out of 11 participants (45%),
namely, P2, P6, P7, P9, and P11 reported consistently struggling with mathematics for an
extended time period. P6 explained, “I struggled with math. I did not understand it.” P7
recalled, “I would always struggle with math. Once I came up to sixth grade, that’s when
I was like, ‘Yeah, something is really wrong.”’ P9 explained, “Math’s never been a
strong subject. I was never really good at math. I didn’t understand early on. I had a hard
time doing it.”
Interview question 4. Interview question 4 (IQ4) captured the participants’ ninth
grade Algebra I classroom experience. The two pre-established probes for this interview
question, namely probe 4a and 4b, provided a comparison between the participants’
eighth grade and ninth grade mathematics classroom learning experiences and the
instructional practices of the participants’ eighth grade and ninth grade teachers. While
reflecting on their lived experiences, the participants provided examples of what was
similar and different about both mathematics learning environments.
Similar experiences. The use of cooperative learning groups was the mathematics
instructional strategy reported by the participants that remained consistent in their eighth
to ninth grade mathematics classrooms. Seven out of 11 participants (64%), specifically,
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P2, P3, P7, P8, P9, P10, and P11 mentioned working in groups when reflecting on their
ninth grade mathematics classroom experience. How frequently the students worked in
groups and the types of learning tasks assigned to the participants varied. However, the
participants’ experience with this strategy in ninth grade was primarily positive. For
example, P9 and P3 shared the following about their ninth grade cooperative learning
group experiences,
For Algebra I math, my teacher, she had us set up in groups. Then, in the groups,
usually . . . Sometimes she’ll have us watch a video together and then we’ll
answer questions on Delta Math, have to solve it in a group. I think that really
helped, because most of the kids in my group, they knew stuff from pre-algebra,
so then they’ll explain it further to me. (P9)
P3 stated, “It’s good to see other views from other people on how to do the problem.”
Different experiences. The participants also reported experiencing differences in
classroom management techniques, the instructional rigor and resources, and the level of
peer and teacher support after entering high school.
Six out of 11 participants (55%), namely P3, P5, P6, P7, P9, and P10 mentioned
better classroom management techniques employed by their ninth grade teachers. The
following are examples of participant comparative accounts about classroom
management techniques. P5 shared, “I feel like the teacher was definitely more
structured. He was more strict. He stayed on top of us much more.” According to P9,
The teacher who I had in ninth grade, she was more, She just exerted her
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authority. She didn’t play games. She let us know if you wanted to sit here and
play around, I’m going to drop your grade and I’m going to call your parents. In
Algebra I, she challenged us way more than I was challenged in eighth grade. (P9)
P3 expressed maximizing the use of instructional time helped her teacher maintain
control of the learning environment.
The class was noisy, but it wasn’t like, It wasn’t crazy. But the teacher, she would
get right to it. She was like, do the do now, let me check your homework. She’ll
tell us when a quiz is coming. She’ll teach the lesson, and then after that, the class
goes by really fast. (P3)
Seven out of 11 participants (64%), namely P2, P5, P8, P7, P9, P10, and P11
mentioned an increase in the level of instructional rigor and new resources used in their
ninth grade mathematics classroom. For example, P10 shared,
She would have Edpuzzle of somebody explaining in a video, explaining the math
and we would have Delta Math. It was this homework set and we had stuff due.
She would put it up. For the Delta Math, sometimes there was timed quizzes, so I
had to get it under 30 seconds or something like that, and you have to keep doing
it until it says 100%. (P10)
Six out of 11 participants (55%), namely P1, P2, P3, P6, P7, and P9
mentioned experiencing more checks for understanding such as digital and physical
homework checks, entrance and exit tickets, and in-class questioning techniques.
Participants also reported receiving more teacher feedback and support in their ninth
grade classroom. P6 stated her ninth grade mathematics class was, “better.” P6 recalled
the following.
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We would come in, sit down. We had this booklet that she assigned pages to do
that we already knew what to do. Maybe in the middle of the class, she would
teach us something new. Then, we’ll do it in a worksheet. Then, we had an exit
ticket that she graded in front of us. If we did a step wrong, she would show us
what we did wrong.
P7 reported, “She would come by and see how we are doing. She’ll ask questions . . .
She would tell us to get a notebook and write down every single problem we are doing.”
P9 reported, “She’ll walk around the class and she’ll tell us what we’re doing. She’ll ask
us how we’re doing, if this is working. I think that helped because she gave us like a
voice.” P1 and P3 also recalled their teacher working one-on-one with students who
needed help.
Interview question 5. Interview question 5 (IQ5) and its pre-established probes
5a and 5c captured the process used by each participant to achieve mathematical
proficiency in ninth grade. This interview question and these probes were used to identify
experiences and strategies employed by the participants including the three mathematics
learning strategies each participant perceived were most effective.
Experiences. One participant, specifically P2, attributed her success to
participating in a non-academic based, Black youth development program. P2 reported,
I would say I exhibited some form of self-hatred because of the fact that I was
Black, and that I felt like oh, I wasn’t good enough in some way or some form
because of the fact that I was Black. So, me getting to know myself as a person
and as a Black woman, I feel like helped me to gain self-confidence to be able to
drag myself to become a better mathematics student.
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Strategies. Several new coping strategies emerged from the participants’ accounts
of their ninth grade mathematics learning experiences. The new coping strategies were
time management, course prioritization, seat placement, notebook organization, and
separating from negative influences. Table 4.10 displays the types of new coping
strategies reported by the participants and their frequency of use among the participants.
Table 4.10
New Coping Strategies Frequency

P1

Course
Prioritization

TimeManag
ement

X

X

Seat Change

Notebook
Organization

Separating
from
Negative
Influences

P2

X

P3
P4

X

P5

X

X

P6

X

P7

X

P8

X

X

P9
P10
P11

X

X

X

X

X

Time management. Five out of 11 participants (45%), namely, P1, P4, P5, P10,
and P11 reported restructuring their time spent on mathematics learning. P1 reported
studying regularly for “at least 1 or 2 hours” per night and at least 4 hours on the
weekend. P1 also shared,
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Like, if I had 1 hour left, I would do 30-30 for each subject for both subjects
‘cause I took two Regents last year, which was the Earth Science and the Algebra
I. So, I had to study a lot to make sure I passed them. (P1)
P10 reported, “I had to get serious. So, I started to have time to do the work and trying to
find time to practice.” The following are other examples of how the participants managed
their time to achieve success when learning mathematics in high school.
I mostly remember doing my homework in class because I would feel lazy to do
homework at home sometimes. Anytime that we have free time in the class, that’s
when I would do my homework and while we’re in the lunchroom. (P11)
P4 also proudly shared how he worked to increase his math abilities inside and outside
the classroom.
Sometimes I’d go ahead because I’d actually get bored, and I was on the
basketball team in ninth grade, and I’d do it when I was on the basketball bus. It
was because I really liked math, and when I was bored, I said to myself, I might
as well get ahead. (P4)
P5 provided an example of how to manage study time and social time. P5 stated, “If you
wanna hang out with your friends after, hang out with your friends but make sure you
have your work done first.”
Coursework prioritization. Four out of 11 participants (36%), namely P1, P7, P8,
and P11 referred to prioritization. P1 reported prioritizing extra study time and not
engaging in any extracurricular activities as one of his strategies to achieve success when
learning mathematics. P1 recalled,
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It was the fourth marking period for English. I remember ‘cause I was upset
‘cause I got like a 65 because I was supposed to give in a project. I gave the one
part, but I didn’t give the other part. So, it lowered my grade a lot. Because the
last marking period I was just worried about the Regents. That was the only thing
on my mind, that’s why I didn’t really give any work for English for the last
marking period. (P1)
P11 reported, “I started really concentrating on math more than any other subject. So, I
worked really hard on math.” P7 and P8 made similar decisions.
I remember back then I would come home. I think I would start on that first
because I made it a priority. I would just say, “math, let’s go.” Because of time as
well, so that would be my first homework assignment. I think I spent . . . At first,
it would be a long time, so I would start probably at 5:00, 6:00 and then end at
12:00, 11:00. (P7)
I prioritize my core subjects first. Especially non-core subjects were a level that
was all below algebra and I had to put Art below my core subjects. Art was on the
bottom for me, because I had other things to worry about. Art, there’s no Regents
but in Algebra I, there’s a Regents and it’s like you need that to graduate.
Basically, yeah. (P8)
Separating from negative influences. Three out of 11 participants (27%),
specifically, P2, P5, and P8 recalled having to choose between the work required to be
successful in mathematics in high school and the opinion of their peers. P5 recalled, “I
stopped listening to what everybody else had to say. Don’t listen to your friends. When
your friends tell you, “Oh yeah, you don’t have to do this, it’s not important. Oh yeah, it’s
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just ninth grade.” P2 also made a similar decision. P2 reported, “Dropping people that
were not very supportive in my life too” as a strategy. “I had friends that had the same
mindset as me or where I wanted to be, or where I wanted to go in life” explained P2.
Seat placement and notebook organization. P6 was the only participant who also
mentioned using seat placement to help improve her focus. P6 reported, “I chose to sit in
front of the class so that I could pay attention better. That helped a lot.” P10 shared a
notebook organization technique acquired from her ninth grade mathematics teacher. P10
explained,
We did take notes, but most of the time, with our notes, she’ll give us a handout
that we got to cut out. Then, we’ll write our notes in the handout. Sometimes the
homework, it’ll ask a question and then I have to look back and I would say, “Oh,
this is how you do it.” Usually, the handouts were step-by-step. Then, we have to
write it down. Like, describe the steps and how to do it. (P10)
P11 developed his own notebook organization technique. P11 stated,
I had like two notebooks, one for taking notes and one for doing work. So, I
would, every time the teacher was talking, I would wait for her to finish talking,
write down anything that was important, and then when she had questions on the
board, I would write them down. (P11)
A participant response analysis revealed a combination of some coping strategies
previously employed compounded with the new coping strategies helped the participants
increase their mathematical achievement. The participants continued the use of support
systems and self-study from eighth grade throughout their ninth grade Algebra I
mathematics learning process. When referring to support systems, all participants
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mentioned using teachers, family members, tutors, and their peers to help them learn
Algebra I content.
The participants used their support systems for various reasons. Reasons include
Regents prep, to clarify a concept, teaching-style preference, or for enrichment. However,
the use of their support systems occurred infrequently. P6 reported the reason she began
using her teacher as a support system was because of the way her ninth grade math
teacher treated the students and explained the content. P3 and P5 shared,
Ninth grade, I didn’t really have to stay after school, but when Regents time
came, I did stay . . . if I got something wrong, my teacher would explain to me
why I did it wrong, I mean how I did it wrong, and then if I still didn’t get it, I
would go on Khan Academy. (P3)
I would never let my friends keep me from going to extra help. I would
sometimes bring my friends with me. I’m like, “Hey, do you wanna come to extra
help? We need extra help?” So sometimes we stayed for extra help. (P5)
P7 recalled her experience working with her private tutor. P7 shared,
He was like, “Okay guys, we’re going to do this. I want to give you guys some
pointers, show you some of the 2-point questions, like part B, the ending parts,
part D,” because those were worth more. He sat down with us, showed us how to
do it. (P7)
P11 used his support system when he wanted to get ahead. P11 reported, “I’d ask the
teacher, What’s the next topic, so I can work on that?”
All participants except P6 (91%) emphasized the use of self-study as a strategy to
help increase their Algebra I mathematics learning. P1 shared, “I started going home and
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studying more and more until I understand and everything. . . . like some topics I wasn’t
really understanding at all so I would study until I understand it.” P3 reported,
I always took, especially for the Regents, I took a lot of practice tests. So, if I got
a question wrong, I would figure out how to do it, so then if I get a similar
question on the Regents, I’ll know how to solve it. (P3)
P9 also shared, “Sometimes I think I know what I’m doing, and then I realize I don’t
know what I’m doing. Then, I have to figure it out in my way so that I understand.” The
participants maintained their use of online learning platforms as a resource when studying
independently. P5 and P7 adapted self-study as a strategy once they entered ninth grade.
P5 explained,
I feel like my teacher gave me a Regents book and everything. It was okay and
everything, but I feel like it was mainly self-study. I would study by myself. I
would study online. I would stay with my sister. He gave me a packet. I would
use the packet. I studied really hard by myself. He helped me and everything, but
I feel like, definitely self-study was really good. (P5)
Avoidance was the only coping strategy which was eventually abandoned by all
participants in achieving proficiency. This result suggested the participants who were
once avoiding opportunities to learn mathematics experienced a shift in their mindset and
became motivated to learn the content.
Probe 5b. The pre-established probe, 5b, was used to capture the participants’
attitudes towards learning mathematics while in ninth grade. Before high school, the
participants’ attitudes towards mathematics learning ranged from dissatisfaction and a
desire to improve their performance to attitudes of indifference and low self-confidence.
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Six out of 11 participants (55%), namely P1, P3, P4, P7, P8, and P11 reported that
they knew before high school they were not performing at their best and wanted to
improve to increase their chances for success in the future. For example, P8 expressed,
I knew math was important in life, like bills et cetera. I realized that it was
important for high school because you have to take three Regents in high school,
so it’s best to understand. To me, I wanted to understand the foundation, so I
wouldn’t crash and burn. (P8)
Five out of 11 participants (45%), namely P2, P5, P6, P9, and P10 expressed a
lack of care about their mathematics performance or a lack of belief that he or she could
improve. For example, P6 provided the following description of her attitude toward
mathematics based on her experience. “I think I just didn’t care because nobody else
cared.” When describing her attitude towards mathematics before entering high school,
P9 stated, “I felt like I had a disability. I felt like I was different from everyone else
because all my friends would understand how to do all that and I didn’t understand.”
Over time, based on experiences with her teacher, P9’s attitude towards learning
mathematics became more negative. P9 reported,
He noticed that I was trying, so he would just give me a 90 automatically . . . I
took school seriously, but I don’t know. I just didn’t really take math that serious,
because I had a teacher who didn’t take his class serious either. (P9)
Table 4.11 provides a comparison of the attitudes towards learning mathematics
expressed by each participant before high school and after entering high school.
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Table 4.11
Student Mathematics Learning Attitudes
Student

Before Entering High School

After Entering High School

P1

I felt pretty good and accomplished

There was more I had to do to be
successful

P2

I was frustrated with myself. I felt
slow

I know that I’m not really as good
at math as I can be, but I’m trying
to work hard to where I am
satisfied with myself

P3

I always loved math even during
struggling times

I still love it and I think I always
will

P4

I always loved math. I did not
achieve as high as I could have
achieved

I have always liked math since I
was little, and I still do now

P5

I feel like it’s a subject that I wish I
didn’t have to take it, not because I
don’t like it, but because it requires
more work

It’s still something I have trouble
with sometimes, but I definitely
like math more

P6

I did not care about learning math

I like math. Math is easier to me
than other subjects

P7

I did not like it at all. I kept getting
worse with math

I like math now. I enjoy it

P8

I always liked math. I knew it was
important in life

I like math. I can learn it if I have
the opportunity

P9

I felt like I had a disability

It’s not my favorite subject at
school, but I know if I try hard
enough, I will understand what the
teacher is teaching, and I am
capable of doing it

P10

It wasn’t my favorite, but I knew
It’s getting harder, but I really like
how to do it. I would try to get it, but my teachers. I’m up for the
the more you don’t get it, it starts to challenge
frustrate you

P11

I always liked math. I wanted to
become better at math

151

Still had love for math. I could
learn math as long as I work hard

All participants reported a positive outlook on mathematics learning during their
first year of high school. The participants expressed being motivated to achieve. Three
themes emerged from the participants’ responses related to their attitude and motivation
to learn mathematics in high school. The themes were family encouragement, teacher
interaction, and self-motivation.
Self-motivation. The self-motivation expressed by the participants was based on a
personal interest in the subject and/or a desire to achieve success academically and in the
future. Some participants expressed internal and external sources of motivation. Five out
of 11 participants (45%), namely P1, P3, P4, P9, and P10 reported being intrinsically
motivated towards future success. “I just really wanted to get it and to do well. I wasn’t
really playing the same middle school game” reported P10. Other participants shared the
same perspective. P1 reported,
I used to be shy and I didn’t wanna ask in front of my friends. In ninth grade I was
like, I’m in high school, I need to buckle it up and everything. I need to pull up
my socks, get myself together. (P1)
P9 explained, “After the first marking period, I think I got like a 79. I realized I had to do
something else, too, to help myself.”
Six out of 11 participants (55%), namely P3, P4, P6, P7, P8, and P11 passionately
expressed a “like” or a “love” for the subject. For example, P3 expressed,
I still love it, and I think I always will because what I want to major in in college
is computer science, stuff like that. Everything that I want to do in life involves
math a lot, especially the jobs I want and stuff like that. (P3)
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In contrast, P9 expressed that mathematics was not her favorite subject in ninth grade.
However, she was willing to work to improve. P9 also reported that her mindset changed
towards learning mathematics while in high school. P2, P5, and P10 shared a similar shift
in perspective.
All participants also reported possessing a willingness to face any challenges and
continue to work hard at increasing their knowledge and skills in mathematics while in
ninth grade. These results suggest the participants possessed a growth mindset towards
mathematics learning in their first year of high school. For example, P11 explained how
he persevered through mistakes using examples transcribed in his notebook. “Any time I
had it, I answered it wrong, I would correct myself over and over again. Let’s say I’ll
practice the same questions over and over to get back just like that.” P5 also emphasized
the importance of challenging oneself while expressing her new outlook on mathematics
learning. P5 shared,
I definitely feel different about math. It’s still something I have trouble with
sometimes, but I definitely like math more. It doesn’t depend on the teacher. It
depends on how you work with it and I actually like it because I feel like it’s a
class that challenges me. I feel like a lot of time, kids don’t like to be challenged.
(P5)
Family encouragement. During high school, four out of 11 participants (36%),
namely P2, P5, P6, and P11 reported being motivated through words of wisdom from
family members. P2 recalled the words of her grandmother.
She was like “You really need to learn how not to say that you’re bad at math, just
say that you’re struggling with it and you will become better with it.” She’s like,
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“You need to stop saying that you can’t, you can’t, you can’t, because once you
say that then you internalize it and you realize that one day you wake up, and
nothing is going your way around you and you’re saying . . . because you said you
can’t. So, whatever you say manifests in your life.” (P2)
P5 reported,
I thought my parents always kept me on the right track. When I was in middle
school, “I was like whatever, whatever.” But once I got to high school, I actually
started listening to what they were saying and I was like, Okay, they’re being
serious. (P5)
P11 reflected on the words of his uncle, then shared, “I wanted to use my time wisely
because my uncle told me that over the summer, to use my time wisely and then socialize
with friends. And then that put me ahead.” P6 credited her parents as she accounted, “I
think it was just my parents that kept saying that I needed good grades to go to college
and stuff. The fact that my mom was really strict with it, that was what changed my
mindset about school.” (P11)
Teacher interactions. The shift from unsuccessful to successful mathematics
learning and achievement was not immediate or easy for the participants. P7 reported
periods of extreme challenge and credited interactions with her ninth grade mathematics
teacher for her success. P7 recalled,
I came into my ninth grade year confident. I was, like, “Okay [P7], you’re starting
off. This is your first year of high school. Let’s go.”. . . I started getting to the
harder questions, and then I realized, “Oh no, I can’t do this.” . . . I would say
after first marking period, it was horrible. . . . I was failing the marking period. I
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didn’t want to do anything, no homework, nothing. . . . My teacher was trying to
find what was wrong with me, like she would be teaching, did not want to listen,
nothing. I didn’t want to do anything. It was so bad. . . . second marking period,
it’s still the same thing. I don’t know what’s going on. So, my teacher calls me in
the hallway and she’s like, “Are you okay? What’s going on? Is there anything
you want me to help you with?” I’m like, “No, no, no, no, no.” I’m just doing it
all myself. I failed every single test. It’s bad…. I started realizing that she’s
actually grading your progress, not the grade that shows up on Delta Math,
whether if you complete it on time or not. . . . Later on, I would start like, okay,
understanding it as she’s teaching in class. I would start getting it, taking notes
down, putting things together. Then later I’d go on Delta Math, say, “Okay [P7],
let’s go, come on. Get this done. Focus, understand it.” (P7)
Then I came back one day, and I just started doing the problem, and this is
a word problem, by the way. So, not knowing that there’s actually a pattern to this
word problem, so I’m reading and I’m like, “Oh my goodness, I’m doing it. I
found the answer.” I placed it and it was correct. I did like five word problems.
I’m like, What? I didn’t know I could do this, a word problem. I was just so
impressed. I was like, Okay, I might be getting somewhere . . . I’m walking in the
hallway one day, going to the bathroom. She stops me saying, “[P7], you passed
and so well!” I was like, What? You’re joking. No, no, no, no, no. No, I couldn’t.
No. She was like, “You did so well. Her face, oh my goodness. That just showed
me like, wow, I did something, because I was just so impressed. (P7)
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Three out of 11 participants (27%), namely P2, P8, and P9 had contrasting
experiences with their mathematics teachers. These participants reported experiencing a
lack of teacher-student interaction and the use of instructional practices that did not align
with their learning styles while learning mathematics in high school. For example, P8
reported, “In high school, the teacher didn’t really care about your learning style. You
either get it or you don’t, and you have to internalize it yourself.”
P2 and P9 shared experiencing a decrease in teacher-student interaction as the use
of technology in the classroom increased. The following is their perspectives on how this
experience influenced their learning.
We did a test every week on Thursday. Most of the time, I failed the tests, which
is really crazy. I didn’t really think that I would fail the tests, because I was like if
I have the opportunity to do stuff online, I think I would do better since I wouldn’t
have to ask the teacher so many questions. But I was completely wrong, I think I
learn better in a technology-free environment, which is the chalkboard and
somebody talking to me face-to-face, human interaction. . . . technology doesn’t
really always work when teaching people, and I think that’s a big thing that a lot
of schools have to realize, especially going deeper into the 21st century, that
technology doesn’t always help. Even though we have computers and stuff, we
shouldn’t always use it too, because I think teachers, they kind of forget how to
properly teach a class if they have the technology to do it for them. (P2)
P9 indicated, “I prefer the teacher teaching me in class because it’s more interactive. I
think I’m more of an interactive learner. If I’m just watching a video, I’ll zone out, and

156

then I’ll have to keep rewinding it, rewinding it.” P9 also expressed that she preferred the
use of technological learning tools at home or in the absence of a teacher.
Interview question 6. Interview question 6 (IQ6) and its preestablished probe 6a
captured the participants’ recommendations for other students about learning
mathematics and how they could achieve mathematical proficiency. During their
interviews, the participants imagined having the opportunity to speak to younger students
or a younger version of themselves before entering high school. Three advice categories
emerged from the participants’ responses. Specifically, the participants provided advice
on ways to maximize learning content, ways to address social and emotional issues, and
test-taking techniques.
Content learning advice. To maximize learning the mathematics content, eight
out of 11 participants (73%) namely P1, P2, P4, P5, P6, P7, P9, and P10, emphasized
studying, asking questions, and seeking out help when asked to provide advice to other
students. P4 emphasized the use of adult and peer support for help when needed. P4
stated,
Don’t hesitate to ask your teacher for help. Always seek out help, extra help for
lunch or after school, if possible. Ask people that get it and ask your peers in your
class that get it for help, or hopefully they have a peer in their class that gets it and
asks them if they need help because that’s what I did. . . . That really benefits
them, because sometimes a student needs more than just a teacher. They need
their peers or the comfort from a friend to help them, and they’ll see that the
person helping them also lacks what they are missing too, or that if someone is
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missing what they need help with, you can help them, and it benefits both of you
and boosts your self-esteem.
P6 shared, “I know that before, I was embarrassed to ask questions, but there’s really no
reason to be embarrassed because nobody really cares.”
Seven of the 11 participants (64%), namely P1, P2, P5, P6, P7, P8, and P11
advised students to pay attention and remain focus inside and outside of the classroom.
P1 shared, “I would tell him to go home and stop wasting time and study more and stay
focused in school. No slacking off.” P2 also advised, “I would just say, don’t slack off.
Try. Even if they don’t have homework, try to find resources online and utilize your time
to the best of your ability because you don’t get that time back.”
Five out of 11 participants (45%), namely P1, P2, P4, P8, and P11 advised
students to carefully manage their time including prioritizing coursework. For example,
P2 shared,
I had to learn how to turn off my phone when I needed to turn off my phone
because my mom always said that your phone will always be there, but this
opportunity that you have to get your education isn’t. (P2)
While giving advice, P8 expressed fiercely, “You have to sit down and do the math and
also to lay off the videogames as well.” Finally, four out of 11 participants (37%), namely
P2, P8, P9, and P10 advised students of the importance of knowing how they learn best.
For example, P8 stated, “Find the type of learner that you are.”
Social and emotional advice. The participants advised students to expect high
school to be a different social experience. Specifically, seven out of 11 participants
(64%), namely P3, P5, P6, P7, P8, P10, and P11 emphasized the importance of
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purposefully avoiding classroom distractions, being self-motivated, and learning from
failure. P6 advised students to change their seats, if necessary, to avoid being distracted.
P6 shared, “I remember the first week of ninth grade I sat like way back and I wasn’t
paying attention. Then, I chose to sit in the front. Then, it helped.” P7 shared similar
advice.
Stay away from friends or classmates that will distract you. Don’t make excuses,
because really everything is on us, to be honest. . . . There can be distractions and
stuff, but there can still be people getting the work done, so I would say it’s just
all up to you to get it done. (P7)
P7 also stated, “You have to find something motivational I would say, that would
push you to do better. If no one can give it to you, then you have to find it in yourself, I
would say.” Having a similar perspective, P10 emphasized,
At first, it’s gonna be very difficult because you’re not used to the mindset. But as
you begin to want to do better you start to see it and just say it out loud because
whatever you manifest is gonna come true. And you have to want it, you can’t
just sit around and say, “Oh I’m gonna pass it,” and don’t do anything. You have
to kind of act on it. . . . the law of attraction says that if you want something you
have to put it out into the universe with good intentions. You have to want to
work for it. (P10)
P3 reflected on how she embraced failure and advised others to do the same. P3
stated, “It’s okay to fail, but you always have to just keep trying, ‘cause eventually you’ll
get it.” P8 also provided advice on dealing with failure.

159

Realize that there is gonna be a hardship. It’s okay to fail a test, as long as you, it
sounds cliché, but as long as you’re able to see that test that you didn’t do so well
on and do better on the next test, and see what methods you used that test that you
didn’t do well on and try to see if there’s a different way, a different method to
study, to see if you can do better. (P8)
Testing techniques. The participants chose to include advice to students on how
to maximize their performance on tests. Five out of 11 participants (45%), namely P4,
P5, P6, P7, and P11 advised students to do their best, utilize the time allotted during
testing, check their work, and avoid self-doubt. P4 shared, “Even though you may find it
nerve-wracking to double look back at your test, I advise you guys to do it, . . .” P6
emphasized the use of the time allotted. P6 supported her advice by comparing her
personal Regents outcomes. P6 shared,
In eighth grade, I took the Living Environment Regents. I rushed through the
Regents because all my friends were already done. Then, I took it again in ninth
grade and I spent 3 hours doing it. I saw when my friends were leaving, but I
really wanted to pass. I got a way better score. I think that since I did the same
thing in algebra, I spent more time on the questions, that helped too, a lot. (P6)
P5, P7, and P11 also emphasized the importance of using the time allotted to
complete Regents exams wisely. They shared the following test-taking experience and
advice.
Get it out the way the first time. Don’t take it twice, don’t take it three times. Just
do what you have to do and just move on cause it’s just more added up work and
it’s not really worth it. You could have just done it the first time. (P5)
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By the time it came onto the Regents, I wasn’t stopping until I saw a done. I just
continued. I turned it in and I was like, “Oh my goodness, I’m done.” Half of the
class had already left but I didn’t care. (P7)
Take your time, as much time. You have 3 hours. . . . For part 1, it was like I think
one point each question. And part 2 was like I think 3 or 4, and part 3 was like six
points. So, if you didn’t do for part 3 one step, if you’re missing steps in
answering the questions, then they would take points off. So, I didn’t want that to
happen. (P11)
Interview question 7. Interview question 7 (IQ7) captured the participants’
perspectives on anything else they wanted to share related to their lived experience. The
participants provided advice for teachers, parents, counselors, and administrators. The
participants’ responses also included feedback and suggestions on the use of specific
instructional resources.
Advice for teachers. All participants shared advice for teachers they believed
would help increase mathematical learning and proficiency achievement for their
students. The most common advice given by the participants to the teachers was to know
their students’ learning styles and needs and to increase algebra learning and practice
time.
Know student learning styles and needs. P6, P9, P2, P8, and P10 linked a teacher
knowing his or her students to effective teaching. P6 reported, “I think teachers should
pay attention to how their students are learning because that would help.” The following
are statements made by P9 and P2.
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I know it's difficult because you're teaching 30 kids and it's hard to find some
techniques to do in 45 minutes to teach all 30 kids, but I think teachers should be
more considerate of the students and how they might be learning. Because some
students, they're really shy. They don't speak up. They don't ask questions. It's
sometimes because of anxiety. People get embarrassed to ask questions. (P9)
P2 added:
I think teachers, they just really need to reach out more and talk to the kids and
get to know their students better, because of the fact that if you don't know your
students, then you don't know how to teach them properly. If you don't know how
to teach, that means you’re not doing your job effectively. (P2)
P2 recommended teachers administer a learning-style survey at the beginning of the year.
P10 also advised teachers to “Know how they learn.” P10 provided the following
example to explain her reasoning. “Say I have a math teacher and he only does the visual
learner but I'm an auditory learner. Then I'm not gonna really understand him, and
somebody like me is not gonna really understand him.” P8 advised,
To anyone teaching math, I would say be aware of situations that a person may be
dealing with. A person may be acting a certain type of way because they maybe
have issues at home. You never really know why. I never really understood why
those kids act up, but maybe there is something going on at home, so you
shouldn't retaliate at them. Maybe you should at least try to work with them and
see if there's anything going on with the student, if there’s something going on at
home or if it's something internalized; if there's an issue with them. Also, to be
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aware of different learning styles. At least like try to do it, maybe a little of
everything. (P8)
Increase algebra learning time. P3 and P5 shared their perspectives on how more
time to learn mathematics impacts students based on their previous experience with the
pacing and delivery of mathematics instruction.
You have to take your time with the kids because not everybody understands stuff
at the rate that you're teaching, and some teachers, they don't care. . . . If you don't
take your time, that's why kids, they fail tests and quizzes and stuff, and when
teachers get mad at them for failing, it is their fault on one hand, but it's the
teacher's fault on the other hand, 'cause you're teaching the child. The child just
takes the information that you're giving them and uses it. (P3)
Be more mindful of the kids. Pay more attention to the kids, if you see a kid
doesn't understand, just because they do say it, doesn't mean that you understand
it. Go over things more often. They don't go over things enough. We don't
understand it, you have gone over it, but we still don't understand it. That happens
a lot of the time. We still won't understand things, they don't get in depth enough.
(P5)
Participants also advised teachers about providing performance feedback, maintaining
positive relationships with students, believing in themselves and their students, and
continually reviewing the curriculum.
Provide performance feedback. P2 and P11 reflected on how their previous
academic performance was communicated. P2 said, “So I think that they really should
have went in depth about the scores and met with us individually.” P11 shared,
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Once you take the Regents and then the teachers grade it, like other teachers grade
it, and then you get the grade, you see what grade you got, and let’s say, the
teacher does not tell you what you did not do or what you didn't get incorrect
versus what you got correct, I would say if they didn't do that, it wouldn't help
you. You just got the grade. And then that's it. (P11)
P11 then explained how teacher feedback helped him improve.
She told me that I got all the multiple-choice right, and once I got to part 3, I
messed up on a few things. It was just silly mistakes. So, I was confident that in
Algebra II, I was going to do the same thing but do even better. (P11)
P7 expressed the need for teachers to not only provide feedback but to also solicit
feedback from students to help support mathematics learning and proficiency
achievement. P7 shared,
Even if it's just gathering us for even just the whole class period and saying,
"Okay guys, I've been noticing that we're not functioning well. Some of you guys
are getting up, doing what you want, doing different homework assignments in
class, using your phones. We have to come to some type of agreement, like what
are we going to do to help maintain some type of focus?" Whether if it's just
asking us to write things down or what we need help with or anything like that or
what we should do, because I felt like for example, the groups were a good idea,
but it was kind of random. We had some great math minds. You could have
placed two in each group, that could've been great. (P7)
Maintain positive relationships with students. P5 and P2 expressed the need for
teachers to demonstrate more caring acts toward their students. P5 shared,
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They don't really show that they care for kids sometimes. You guys really don't
put your all into it. They don't offer these things, even though we should be asking
you for it, sometimes you could just offer it to us. I have some teachers that are
like, "I'm staying after school today, if anyone needs help after school, I'll give
you guys extra help." Offer Regents help, offer things to us. Have more initiative,
care more. (P5)
P2 added this perspective:
Laziness just doesn't affect students. It also affects teachers as well, because I've
had teachers that obviously don't want their job. And it's like, if you don't want
your job, please don't affect every other student that you're gonna have because
these are the future right in front of you. (P2)
Believe in yourself and your students. P2 and P7 shared their experience
and advice for teachers who lacked belief in their own abilities and the abilities of their
students.
You have to treat every student like they are gonna be the future president. You
can't just talk down to students because they don't have the academic
achievements that you think that they need to have. I've seen a lot of teachers treat
students like, oh, they're not gonna amount to anything so why am I gonna talk to
them like they're gonna amount to something? Because you never know what that
child's gonna be. So, you really need to talk to them like they're somebody.
Because you never know, that conversation, that one conversation that you have
with them might be the turning point in their life. (P2)
P7 added these thoughts:
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You should trust in yourself that you can be able, since you know it offhand that
you should be able to teach it to someone else and you should have the confidence
as well to teach it to someone else as well, and have faith in them and in yourself
that you guys will get through it together. . . . I'm not a teacher, but I know the
feeling of trying your best and then. Well not even your best, just trying, first of
all. Then you see it's not working because either no one’s listening to you or you
just don't know what to do, but then later on as you keep going, you start to see it.
It's kind of like a student and teacher, we both struggle with the same things. But
yeah, I just believe if the teacher is confident in him or herself, they can also put
confidence in the student and make them do something that could even have
surprised them to do other things in different subjects as well. (P7)
Continuous curriculum review. P10 and P5 emphasized the importance of
students being repeatedly exposed to mathematical concepts to improve their learning.
P10’s advice to teachers was to, “Review. If you can, review with your students more and
make sure they got it. They wanna be tired of knowing it before you move on.” P5
shared,
Kids will say, “Yeah, I understand it.” But they still won't understand it and
sometimes we might still understand it, but we should still go over it again, just to
make sure that we have it down pack. Probably take another day for it. . . .In a
few months just randomly bring it back up and refresh our minds and stuff like
that because . . . I feel like maybe if the teachers refreshed it and went over it
again, we'd do way better on the Regents cause it's not like it will be completely
out of our minds, especially what we learned at the beginning of the year. . . .
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maybe like a monthly review or something, an overview of everything we've done
in the past and then just continue. (P5)
Advice for parents. Six out of 11 participants (55%), namely P2, P3, P6, P7, P10,
and P11 shared advice for parents. The participants primarily advised parents to become
actively involved with their child’s academic progress. The participants reflected on their
lived experiences and gave examples of what parents should do. For example, P6 stated,
“I think that kids pay attention to what their parents do. So, if the kid sees that the parent
really cares, then maybe the kid will also care. But if the parent doesn't care, then they
wouldn't care either.” P10 advised, “Check up on your kids. Call their teachers. Even
though we hate them calling our teachers but it's to keep us in check and it's gonna help
us be focused so we don't deviate.”
P7, P2, and P11 had similar advice for parents to help their child improve in his or
her mathematics learning and overall achievement.
Just support them. Be around them whether it's coming to parent-teacher
conference with them, asking, "What can we do to work something out?" Whether
it's sitting at home to watch a video and saying, "Oh, I got this. What did you
get?" Try to just be involved. Interact with them a bit. (P7)
I think in order for a child to be successful, they need the support of not only their
teachers but their parents as well because parents really motivate you to become
better, even though they can become nagging sometimes. But at the end of the
day, now that I look back, I'm like, oh I was embarrassed by my mom calling my
teachers, but I'm like, thank god for my mom telling my teachers, because if she
never called them, then I don't know what I would do right now. (P2)
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Push their children, because if they don't push, they can end up on the street doing
other things, which is not a good idea, especially now because this world is just
chaos. They should really get involved because if you're not involved, you don't
know what your kid is doing. . . . Ask questions like, "How is school? Tell me
about your day." And make them actually tell them about your day because some
kids will just be like, "Oh my day was good," and just walk away from you and
then that's it. You wouldn't know nothing. (P11)
Advice for administrators, counselors, and other staff. Four out of 11
participants (36%), namely P2, P7, P9, and P11 included advice for counselors and
administrators. The participant responses ranged from suggestions on how to better
support students, to suggestions about course sequencing.
Student support. The participants communicated that the role of a guidance
counselor in the lives of his or her students influenced the students. The participants
advised counselors to conference more with their students about academics and social
issues. This included what to expect when transitioning into high school. P11 and P2
described their unexpected social challenges upon entering high school. P11 stated, “I
didn't really make friends at first because I'm a quiet person. I just like minded my own
business and just observed what it was going on.” P2 shared,
It was just a really drastic social change that nobody told you about. I think a lot
of the times that you're not around people that you know, so you get more shy and
closed off. I was with my best friend, so it was just me and her and we really kept
together, and I really didn't make friends in my high school until about the middle
of last year. I think that's a big thing, too. (P2)
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The participants also indicated a need for counselors to believe in their students’
potential. P2, P7, and P9 reflected on their lived experience and gave the following
advice.
My guidance counselor changed because of the fact that I'm an upperclassman
now. But my old guidance counselor, she didn't get anything done until my mom
had to call her and my mom had to call the principal to go through her. So, I just
think that guidance counselors play a big role in establishing a proper working
and education environment for the students as well. . . . She wasn't right for me.
She didn't really pay attention to the students' needs as well, and she made you
feel like you weren't welcome there. (P2)
Everyone should push each other to do their best. Especially, number one,
guidance counselors from my experience. They shouldn't say, "Oh, because of
this year we should put you in this class," or just give you some type of doubt that
you can't handle this. If you want to do this, go ahead and do it, but I will be by
your side, you know what I'm saying? . . . say, "Okay, I have faith in you-you're
going to do it," because once that person believes that someone else has faith in
them, they will also believe and just want to say, "Okay, I can do this." (P7)
If somebody has a 70 and below, they should reach out and they should
tell that person, "You need to strive harder. You need to go to extra help and try."
. . . Because sometimes parents like my mom, if I get a 75 in any math class, she'll
be like, "Oh my God. You got a 75? I understand it's hard, but you have to go get
help ." She won't be mad that I got a 75, but she'll just try and make sure I go, and
I get the help that I need so my grade will be higher. I think if guidance
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counselors also did that to students, it would help. Because the student would just
realize like, "Wow. Somebody's really looking at my grades. I have to go get the
help that I need so I can raise my grades. (P9)
The participants advised the administrators against making swift disciplinary
decisions. “Don't be too quick to retaliate against a student without understanding if
there's something going on in a student's life, or why they may be acting up” advised P8.
P8 communicated that administrators were, “quick to suspend or send home early or call
someone's parent and only say that they're acting disrespectful and then hang up.” P8
advised administrators to, “At least try to interact with the parent and see if there's
anything going on at home and see if they can talk to their child and see if they can make
sense of it or make them stop acting up.”
Coursework and course sequencing. One out of 11 participants (9%), namely P1,
also recommended changes to the time allocated for learning algebra within and after the
school day. P1 shared,
They need to extend the time for algebra study because it wasn't like an everyday
thing, they need to do more practicing so that students can pass it and even though
it's an optional thing, I think it shouldn't be optional. Students should go to
tutoring programs or afterschool programs. (P1)
Resource feedback and suggestions. Nine of the 11 participants (82%), namely
P1, P2, P3, P6, P7, P8, P9, P10, and P11 shared strategies and resource tools they found
most beneficial in their shift from unsuccessful to successful mathematics learning and
their achieving proficiency on the Algebra I Regents exam. All nine participants reported

170

primarily using online learning platforms such as YouTube, Khan Academy, Edpuzzle,
and Delta Math to enhance their mathematics learning. P8 suggested,
Watching YouTube videos and seeing if there's a specific YouTube person, a
video creator that caters to your grade level, or your grade of math, if you're in
algebra or geometry, see if there's a YouTuber that specializes in those core
subject areas. (P8)
Though participant suggested the use of online learning platforms, the participants
suggest the platforms be used outside of the regular class period such as during afterschool or at home, where a teacher is not present. For example, P2 stated, “I just think
that technology needs to be used a little less or should be incorporated into a way that we
can have teachers teach properly, but also have students learn as well.” P6 stated, “Well
for me, in class, the teacher. No other videos should be used. But if I was home and I
didn't understand anything, I would go to Khan Academy.”
P3 explained the difference between two of the online resources and advice on
how each could be used based on teacher preference.
Delta Math's more for teachers who don't like handling papers and stuff like that,
and like being organized. Delta Math, they have topics on every math topic that
you could think of, and then it's basically homework for the kids, and they can
practice even more on there. And Khan Academy's more, you could solve many
problems after you watch a video on how to do the work and other stuff like that.
It helps a lot. (P3)
In addition to online learning platforms, P7, P9, and P10 suggested the use of review
books. P9 shared her experience with this type of resource tool.
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I bought the Barron's Regents book. I bought the one that explains all the lesson
and then you can take the Regents. If I didn't understand something, that book
explained it literally step by step in different ways. I took it upon myself to buy it.
(P9)
P10 also recommends the use of a Regents prep book. P10 emphasized that teachers
should distribute the book at the beginning of the year instead of closer to the Regents
exam time. “My Algebra II teacher, she gave it to us in the beginning. I started to use it
and I have the Algebra II Regents in June and it'll help me,” stated P10.
Research question and sub-questions answer summary. To answer the
research question, what phenomena did Black urban high school students perceive
fostered their shift from unsuccessful to successful mathematics achievement? the
researcher used three sub-questions to capture participant perspectives throughout each
stage of the phenomenon.
RSQ1. Research sub-question 1 (RSQ1) asked what learning strategies, attitudes,
and experiences did the participants perceive contributed to their insufficient acquisition
of mathematics skills prior to entering high school? The results of the interview questions
1, 2, and 3 and their respective pre-established probes helped to answer research subquestion 1. The study revealed the answer to research sub-question 1 was the classroom
climate experiences and a lack of teacher effectiveness. Classroom climate experiences
consisted of disruption, inadequate pedagogy, limited learning resources, performancebased classes, and a lack of academic challenge. Teacher effectiveness referred to
classroom management techniques and instructional practices employed by their
mathematics classroom teacher.
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During this unsuccessful mathematics learning period prior to entering high
school, the participants’ attitudes towards mathematics varied. Some participants reported
a history of struggle when learning the subject, while others reported feeling
unmotivated. All participants expressed either a lack of belief in their ability to become
successful, having a fixed mindset or a desire to improve and increase their learning,
representing a growth mindset.
The participants’ experiences and attitudes resulted in the use of strategies, such
as avoidance, support systems, and self-study. Avoidance was the only strategy employed
which did not improve student achievement. Participants avoided focusing in class,
completing assignments, and seeking help. All participants completed eighth grade with
state math assessment scores at levels defined as below proficient and having insufficient
mathematics skills (NYSED, 2014). The participants were motivated to improve their
mathematics performance self-interest, family members, and teacher influence. The
participants began to employ self-study and support systems as a means to improve their
mathematics learning and achievement before and after entering high school. Examples
of their support systems were family members, tutors, teachers, and peers.
RSQ2. Research sub-question 2 (RSQ2) asked what new attitudes and learning
strategies had the participants developed throughout their first year of high school
mathematics learning? The results from interview questions 4 and 5 and their respective
pre-established probes helped to answer research sub-question 2. The study revealed the
answer to research sub-question 2 was five new coping strategies. Specifically, course
prioritization, time management techniques, seat change, notebook organization, and
separating from negative influences. All participants also expressed interest in learning
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mathematics and a desire to increase their knowledge and achievement through hard
work while in ninth grade.
In addition, participant accounts indicated the participants were exposed to more
rigorous content including new resources, more instructional support from their teachers,
and a more disciplined classroom climate in ninth grade compared to eighth grade. The
participants maintained the use of self-study and their support systems to increase their
mathematics learning and achievement. As a result, all participants scored at or above the
proficient level on their state assessment, the Algebra I Regents, at the end of their ninth
grade year.
RSQ3. Research sub-question three (RSQ3) asked which learning experiences,
attitudes, or learning strategies did the participants perceive to be most effective in
developing their math skills in high school and achieving proficiency? The results of the
interview question probe 5c answered research sub-question 3. The study revealed the
answer to research sub-question 3 was self-study, being self-motivated to improve their
mathematical learning, time management, and using support systems when needed.
As the participants began to experience improvement in their mathematical
learning and achievement through self-study the participants maintained the use of this
strategy. Experiencing success fueled the participants’ self-motivation. The participants
then found creative ways to manage their time to study and develop their skills. The
participants occasionally including the use of available support systems if they felt this
strategy could yield better results when learning a concept.
Using the data from the research sub-questions the researcher was able to
determine the answer to the primary research question in this study. The primary research
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question was, what phenomena do Black urban high school students perceive fostered
their shift from unsuccessful to successful mathematics achievement? The answer was
the participants were able to foster a shift from unsuccessful to successful mathematics
achievement by studying independently using available resources (self-study), remaining
self-motivated, and using their time and support systems efficiently. These strategies not
only enabled the participants to increase their mathematical knowledge and achievement,
but these strategies also helped foster the participants’ mathematical proficiency
achievement in Algebra I by way of the Regents exam at the end of ninth grade.
Unexpected result. P3 reported having the opportunity to enroll in Algebra II
coursework immediately after completing Algebra I while sharing details of her lived
experience. The researcher asked P3 to share her perspective on the alternate
mathematics coursework sequence. P3 shared,
I feel like what I learned from Algebra I is going right to Algebra II, like,
imaginary numbers, stuff like that, that's what I learned last year, so I feel like it
makes it easier because what you're learning last is going right toward what you're
learning now. Like compound interest, I learned that last year, so it kind of goes
hand in hand. (P3)
P11 was the only other participant who also reported having the same opportunity
as P3. P11 shared,
I would say it's a good decision I went from Algebra I to Algebra II. Because if I
went from Algebra I to Geometry, I would be like, what is this? What's going on?
because the thought process would be messed up because they don't remember
everything from Algebra I, and then because everything from Algebra I and
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Algebra II is honestly like the same thing. Algebra II is on steroids, and then
Geometry is just, (shaking head in dismay) oh my gosh. (P11)
P7, P8, P9, and P10 followed the traditional Algebra I, Geometry, then Algebra II
coursework sequence. The perspectives of P7, P8, and P9 were similar to P3 and P11.
Their perspectives were,
I feel like Algebra II so far has basically been everything that I learned in
Algebra I. . . . I forgot some things. . . . But I feel like if I took it last year instead
of taking it in 11th-grade, then I'd be like, "Oh, yeah. This is how you do it," and
I'd understand faster. (P9)
I like algebra but I'm a visual learner and I would want to knock out algebra, just
to enjoy math or geometry, because I really enjoy geometry. Not that I don't enjoy
algebra, but I enjoy geometry because there's something different. I would do
Algebra II and then geometry. (P8)
I would say that I feel like the student has to decide if she's comfortable or not to
take on a new level of math or not. Some people say that geometry was easier
than algebra or vice versa, whatever, but then I know that algebra is the roots of
most of the math that we're doing. I've seen it in geometry and I currently see it in
trigonometry. (P7)
P10 had an alternate perspective, P10 shared,
I prefer the regular way. Because geometry is more reasoning and you kind of
need the reasoning to go on in math. Algebra is variables and a lot of that. But
you gotta get a lot of reasoning and when you move up, it's gonna help. (P10)
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While providing their perspectives on course-sequencing, P7 and P10 also shared
that despite their high score on the Algebra I Regents, they had to challenge staff
recommendations in order to access higher-level coursework. P7 reported,
So, I remember, beginning of my sophomore year I actually had to fight to get
placed in the geometry class. At first, I was in modeling, so that's basically like
they're teaching you geometry but also algebra stuff as well. I didn't want to be in
that class. I was like, "No, no, no. I passed, I want to move on." I was struggling
in algebra so I'm going to study in geometry. I would still overcome it, so that
should not make it a prob. My guidance counselor at first, I don't think she agreed
with me, so my mom had to come in and write a note for me to transfer classes
and stuff. My algebra teacher as well, she actually didn't agree with me to get
placed in geometry, and I was kind of confused by that. I was like, "What? Huh?
What happened?" So, I was like, "Why don't you want me to move on?" Yeah.
There was a choice there. (P7)
P10 described a similar experience. P10 shared,
After algebra, they put me in modeling and I didn’t wanna be there because I felt I
already knew everything that was being taught, so I move to geometry. I talked to
my guidance counselor, by myself. And then my mom wrote a note. (P10)
MAP results. In addition to expressing their attitudes or mindset towards
learning mathematics before high school and after entering high school, the researcher
sought to also capture the participants’ attitudes and intentions related to learning
mathematics at the time the study was conducted. Therefore, all participants were given a
survey. The survey was aligned with mindset theory by Carol Dweck (2006). The survey
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titled Mindset Assessment Profile (MAP) by Mindset Works, Inc. was created to capture
real-time anonymous data and convert it into a mindset profile based on the given
responses. Table 4.12 provides a summary of the participant results grouped by their
beliefs about learning mathematics at the time of this study.
Table 4.12
Participants Mindset Survey Results
Number of
Participants

Profile Number
Range

Fixed(F) or Growth(G)
Mindset Level

Current Beliefs in Learning
Mathematics

0

8-12

F5

0

13-16

F4

You strongly believe that your
intelligence is fixed—it doesn’t change
much. If you can’t perform perfectly
you would rather not do something.
You think smart people don’t have to
work hard.

0

17-20

F3

0

21-24

F2

1

25-28

F1

1

29-32

G1

3

33-36

G2

3

37-40

G3

2

41-44

G4

1

45-48

G5

You lean toward thinking that your
intelligence doesn’t change much. You
prefer not to make mistakes if you can
help it and you also don’t really like to
put in a lot of work. You may think
that learning should be easy.
You are unsure about whether you can
change your intelligence. You care
about your performance and you also
want to learn, but you don’t really
want to have to work too hard for it.
You believe that your intelligence is
something that you can increase. You
care about learning and you’re willing
to work hard. You do want to do well,
but you think it’s more important to
learn than to always perform well.
You really feel sure that you can
increase your intelligence by learning,
and you like a challenge. You believe
that the best way to learn is to work
hard, and you don’t mind making
mistakes while you do it.

Mindset Assessment Profile: Adapted from Mindset Works, Inc.
178

After independently completing the MAP survey (Appendix F), each participant
tallied his or her results to determine their profile number using a calculator to ensure
accuracy. Then each participant sealed his or her MAP survey responses in an envelope
and placed it among other sealed MAP surveys to maintain the anonymity of the results.
The surveys were later opened and grouped by profile range. Each profile range contains
a corresponding MAP level. The MAP levels range from a fixed mindset level 5 (F5), the
lowest profile range, to a growth mindset level 5 (G5) the highest profile range. Each
participants’ MAP level corresponds with one of five Mindset Works, Inc. belief
descriptions. For the purposes of this study, belief statements that are the same for a
multiple profile ranges are written only once in Table 4.12 (right column).
The highest possible score on the MAP survey was 48. The participant’s MAP
scores ranged from 27 to 46. One out of 11 participants (9%) earned an F1 level score
indicating a fixed mindset toward mathematics. One out of 11 participants (9%) earned a
G1 level score indicating a low growth-mindset. According to the survey descriptors, the
two participants who scored at the F1 and G1 level were uncertain whether they could
increase their mathematical knowledge. These participants were concerned about their
mathematical achievement but would prefer a less challenging learning experience. Six
out of 11 participants (55%) received medium growth-mindset scores, levels G2 and G3,
indicating they believed in their ability to increase their mathematical intelligence. These
participants cared about their learning and were willing to put in the hard work. Getting
high scores was not the main priority. Finally, three out of 11 participants (27%)
received G4 and G5 level scores indicating a high growth-mindset. These participants
were convinced they could increase their mathematical knowledge and enjoyed being
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challenged. They were dedicated to working hard and were willing to embrace any errors
made in the process.
The researcher conducted a cross-analysis of the participants’ responses to
interview question 3, probe 5b, and the MAP survey. Interview question 3 captured the
participants’ attitudes or mindsets towards learning mathematics before entering high
school (while experiencing unsuccess). Probe 5b captured the participants’ mindsets
towards learning mathematics after entering high school (in the ninth grade, while
shifting towards successful mathematics learning). The MAP survey captured the
participants’ mindsets towards learning mathematics at the time this study was conducted
(at least 5 months after the participants achieved mathematical proficiency on the Algebra
I Regents exam by scoring an 80% or higher).
The cross-analysis revealed nine out of the 11 participants (82%) made growthmindset statements about learning mathematics after entering high school (Table 4.11).
For example, P8 stated, “I like math. I can learn it if I have the opportunity.” P11 also
shared, “I could learn math as long as I work hard.” There was also a three-person
increase (27%) in the percentage of participants making statements that suggested a shift
to a growth mindset toward learning mathematics by the end of ninth grade. For example,
P7 initially reported, “I did not like it at all. I kept getting worse with math,” when asked
to describe her attitude towards learning mathematics before high school. When asked
about her attitude toward learning mathematics after entering high school, P7 reported, “I
like math now. I enjoy it.” Table 4.11 also contains mindset accounts from P2, P5, P6,
and P9 which suggest these participants also experienced positive changes in their
viewpoints toward learning mathematics.
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The results from the MAP survey indicate, 10 out of 11 participants (91%)
possessed a growth-mindset toward mathematics learning, one additional participant
more (9% increase) since ninth grade. When examining participant mindset descriptions
collectively, there was a four-person increase (36%) in the total number of students with
statements and/or scores indicating evidence of a growth mindset.
Summary of Results
The purpose of this study was to use a lens of proficiency to provide
counternarratives to dominant research on the mathematical achievement gap between
Black students and their peers from other racial/ethnic groups. This study was a
qualitative phenomenological study that captured the perspectives of mathematically
proficient Black high school students with a history of underachievement in mathematics.
This study examined what these students perceive allowed them to successfully complete
Algebra I and score proficient in mathematics by the end of the ninth grade based on the
Algebra I Regents exam. This study replicated and expanded on research previously
conducted by Howard (2008) on shifting from unsuccessful to successful mathematics
achievement at the college level and used mindset theory and the experiential knowledge
tenet of critical race theory as a primary and secondary theoretical framework.
The researcher conducted a qualitative phenomenological study of Black high
school students who achieved proficiency in mathematics despite a history of
underachievement. The primary research question for this study was, what phenomena
did Black urban high school students perceive fostered their shift from unsuccessful to
successful mathematics achievement? Three sub-questions and seven interview questions
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with probes aligned to each research sub-question (Appendix D) were used to answer the
research question by capturing rich descriptions of the participants’ lived experiences.
Eleven out of 37 Black high school students, approximately 30% of the research
population who met the research criteria, participated in this study. Seven participants
were female and four participants were male. The criteria to participate in this research
study was that each participant, despite a history of underachievement, achieved
proficiency and college readiness as defined by NYS, by obtaining an 80 or higher on
their Algebra I Regents exam in ninth grade. The participants’ history of
underachievement was measured by their scores of Level 1 or Level 2, defined by
NYSED as possessing insufficient mathematical knowledge and skills (NYSED, 2014).
The participants were enrolled in various high schools in the school district where this
study was conducted.
The participants and their parents/guardians gave assent and consent for
the participants to share experiences, attitudes, and strategies which contributed to their
period of unsuccessful mathematics learning through their period of successful
mathematics learning and proficiency achievement. The researcher used semi-structured
in-depth interviews to capture the participants’ perspectives on their lived experience
followed by a Mindset Assessment Profile survey to capture participant perspectives
towards learning mathematics at the time the study was conducted.
Interview sessions were conducted at the local library at least 5 months
after the participants achieved proficiency. Each interview session was audio-recorded
and ranged from 45 to 90 minutes in length. The audio-recordings were transcribed using
an online transcription software company. No information which would disclose the
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identity of the participants was uploaded. Pseudonyms were used in place of names and
places. All transcripts were checked by the researcher for accuracy to promote the
reliability of the data. The transcripts were read multiple times and coded using attribute,
structural, a priori, in vivo, and pattern coding techniques (Saldaña, 2016). Validity
procedures employed were member-checking, rich-description, bracketing or expressing
biases, and an external auditor (Creswell, 2014).
Four themes emerged from the participants’ accounts of their period of
unsuccessful mathematics learning before high school which they perceive contributed to
their insufficient acquisition of the mathematics skills (research sub-question 1). The
three themes were classroom climate, teacher effectiveness, teacher and student attitudes.
The classroom climate descriptions revealed inadequate pedagogy, frequent disruption, a
lack of rigor or being unchallenged, the use of limited resources, and participants being
placed in performance-based homerooms and math classes. Participant accounts of
instructional practices and classroom management techniques also revealed a lack of
teacher effectiveness.
Attitudes displayed by teachers and students also contributed to the participants’
insufficient acquisition of mathematics skills prior to entering high school. Participant
descriptions of their mathematics teachers’ attitude revealed actions that reflected low
expectations and inequitable early algebra opportunity decision-making procedures.
Student attitudes descriptions revealed actions and feelings that reflected being
unmotivated, having a fixed or growth mindset, and experiencing prolonged struggle.
While experiencing unsuccess in learning mathematics prior to entering high school,
avoidance, self-study, and the use of support systems emerged as coping strategies
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employed by the participants. Participants maintained the use of most coping strategies as
they transitioned into high school. Avoidance was eventually eliminated by all
participants who initially used this strategy.
The participants compared their eighth grade classroom environment and teacher
instructional practices to their ninth grade classroom environment and teacher
instructional practices (research sub-question 2). The participants’ accounts revealed an
increase in classroom management techniques, instructional rigor and resources, and peer
and teacher support were experienced in ninth grade, after entering high school.
Time management, course prioritization, seat placement, notebook organization, and
separating from negative influences were new strategies employed in ninth grade.
The participants’ attitudes towards mathematics learning ranged from
dissatisfaction and a desire to improve their performance to attitudes of indifference and
low self-confidence before high school. After entering high school, during ninth grade,
the participants expressed an increase in their motivation towards mathematics learning.
Some participants expressed love and enjoyment for the subject. Participants also
expressed a desire to face the challenges necessary to increase their mathematical
knowledge and foster future success. Changes in attitudes, coping strategies, and
achievement outcomes were not immediate for the participants. Self-study, selfmotivation, time management, and using support systems when deemed necessary, were
found to be the most effective at fostering a shift from unsuccessful to successful
mathematics achievement and proficiency.
Using their experiential knowledge participants provided advice for students,
teachers, administrators, counselors, and parents. The participants advised students on
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how to improve their mathematics learning, what to expect socially and emotionally, and
how to maximize their achievement when testing. The participants advised teachers to
know their students’ learning styles and needs, to increase algebra learning and practice
time, provide performance feedback, maintain positive relationships with students,
believe in themselves and their students, and continually review the curriculum. The
participants advised administrators, counselors, and other staff members to be more
supportive and to believe in their students’ potential. Finally, the participants advised
parents to become actively involved with their child’s academic progress.
In addition to capturing data on the participants’ past attitudes towards
mathematics learning, a survey aligned with mindset theory by Carol Dweck titled
Mindset Assessment Profile (MAP) was also administered to each participant to capture
the participants’ attitudes and intentions related to learning mathematics at the time of
this research study. A cross-analysis of the research data on the participants revealed a
three-person increase (27%) in the number of participants making statements that
suggested a shift towards a growth mindset towards learning mathematics by the end of
ninth grade. This shift suggests a total of nine out of the 11 participants (82%) possessed
a growth-mindset about learning mathematics after entering high school compared to six
out of 11 participants (55%) before entering high school. MAP survey responses
revealed, 10 out of 11 participants (91%) earned scores indicating a growth-mindset
toward mathematics learning at the time the MAP survey was taken. This was one
participant more (9% increase) since ninth grade and a four-person increase (36%) in the
total number of students demonstrating a growth mindset towards mathematics overall.
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The positive shift in the participants’ belief in their mathematical abilities contributed to
an increase in their mathematical achievement.
An analysis of archival data and the participant responses to the interview
questions and probes revealed, prior to entering high school, the participants’
mathematical learning experiences were primarily unsuccessful. After entering high
school, the participants’ mathematical learning experiences were primarily successful.
This information supports the notion that a positive shift in mathematical achievement
occurred amongst the participants. Based on the results of this study, the researcher
concludes that the use of self-study, time management, and support systems to access
mathematical learning compounded by remaining self-motivated or developing a growth
mindset to govern their attitudes towards mathematics learning was the phenomena
perceived by the participants which fostered their shift from unsuccessful to successful
mathematics achievement. Successful mathematics achievement is evident by each
participant scoring mathematically proficient and college-ready by way of the Algebra I
Regents exam in ninth grade. All participants maintained an interest in advanced
mathematical coursework and the pursuit of advanced high school achievement
credentials after achieving proficiency until at least the time this research study was
conducted.
In Chapter 5 of this study, the researcher will interpret the results of the data
presented in this chapter. This information will be presented as findings and discussed in
relation to previous research, and the theoretical frameworks, mindset theory and critical
race theory’s experiential knowledge tenet. The researcher will also discuss limitations to
this study, recommendations based on the findings, and suggestions for future research.
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Chapter 5 will conclude with an overall summary of this research study based on the
researcher’s analysis of the results.
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Chapter 5: Discussion
Introduction
Research indicates that a gap or difference in mathematics achievement between
Black students and their White peers has existed for decades and efforts to decrease these
differences in achievement have had a minimal effect (Bishop, 2007; Bol and Berry,
2005; Flores, 2007; Li, 2012; Wenglinsky 2004). Research also indicates that the gap in
achievement between Black students and their White peers may be expanding (MusuGillette et al., 2016). An analysis of state and local mathematics assessment data revealed
Black students were not only being outperformed by their White peers but by their peers
in all other racial/ethnic groups (NYSED, n.d.-a). The future success of Black students
has become a major concern (Atuahene & Russell, 2016; Boyd-Zaharias & Pate-Bain,
2008; Parke, 2016; Young & Young, 2016).
The use of deficit models has helped uncover factors which contribute to the
differences in mathematical achievement. Some contributing factors found in research are
socioeconomic status, teacher quality and effectiveness, class size, tracking, and
instruction that lacks rigor and cultural relevance (ASHE, 2011; Battey, 2012; Chapman,
2014; Bellibas, 2016; Fram et al., 2007; Kotok, 2017; McKinney & Frazier, 2008;
McKinney et al., 2009; Rubel & Chu, 2011). Research which use deficit models have
helped reinforce negative stereotypes related to Black student mathematical achievement
instead of aiding to decrease achievement deficiencies (Gutierrez & Dixon-Ramon, 2011;
Harper, 2009; Howard, 2001; Ladson-Billings, 2013). Unlike dominant research on the
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mathematics achievement gap, this qualitative phenomenological study was conducted to
address the mathematical achievement gap between Black students and their peers from
other racial/ethnic groups using a proficiency model. This study was also designed to
replicate and expand upon previous research by Howard (2008) on students who shifted
from unsuccessful to successful mathematics achievement to include Black students in
the K-12 school system.
In this study, the perspectives on shifting to successful mathematics achievement
were gathered from mathematically proficient Black high school general education
students using in-depth semi-structured interviews and responses to a mindset survey.
Eleven Black high school students enrolled in a large urban school district in the northeast United States participated in this research study. Each participant had a history of
underachievement in mathematics prior to entering high school measured by their eighthgrade mathematics state assessment scores and corresponding performance level
descriptors. By the end of ninth grade, all participants were able to score proficient and
college-ready, a score of 80 or higher, on their Algebra I Regents exam on their first
attempt (King, 2013).
The participants reflected on their lived experience and provided their
perspectives in response to the primary research question and sub-questions for this
study. The primary research question for this study was, what phenomena did Black
urban high school students perceive fostered their shift from unsuccessful to successful
mathematics achievement? The sub-questions for this research study were,
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1. What learning strategies, attitudes, and experiences did students perceive
contributed to their insufficient acquisition of mathematics skills prior to
entering high school?
2. What new attitudes and learning strategies had students developed throughout
their first year of high school mathematics learning?
3. Which learning experiences, attitudes, or learning strategies did students
perceive to be most effective in developing their math skills in high school
and achieving proficiency?
In this chapter, this researcher will discuss the implications of the research
findings relative to past research including the work of Howard (2008). The findings will
also reflect the primary and secondary theoretical frameworks, mindset theory by Carol
Dweck, and the experiential knowledge tenet of critical race theory (CRT). CRT evolved
from the work of Derrick Bell and Kimberlé Williams Crenshaw. Later in this chapter,
this researcher will also provide recommendations for future research and disclose any
limitations to the study. Finally, this chapter will culminate with an overall conclusion of
this research study.
Implications of Findings
To understand the phenomena of shifting from unsuccessful to successful
mathematics achievement and what Black urban high school students perceive fostered
the shift, the researcher examined the participants’ lived experiences from the initial
period of unsuccessful mathematics achievement, prior to entering high school, through
their successful mathematics achievement in ninth grade and beyond. Major findings and
noteworthy findings emerged from the data obtained in this research study.
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First major finding. The researcher found that participants primarily attributed
their unsuccessful mathematics achievement prior to entering high school to challenges
within the mathematics learning environment, specifically, the classroom climate and
lack of teacher effectiveness. The participants reported repeated and extended classroom
disruptions and a lack of classroom management. The participants’ mathematics learning
time prior to entering high school was significantly decreased by factors such as the
excessive talking of their peers and the teacher repeatedly stopping instruction to address
negative behavior. This finding is consistent with research which found a relationship
between how learning is structured including the classroom social environment or climate
and student achievement (Cheema & Kitsantas, 2014; Fram et al., 2007; Fenzel &
Domingues, 2009; Georges & Pallas, 2010; Hubert, 2013; Li, 2012; Parke, 2016;
Rowley & Wright, 2011; Shin, Lee, & Kim, 2009; Wenglinsky, 2004; Woolley et al.,
2010).
Second major finding. The researcher found that teacher attitudes, specifically,
low expectations and providing inequitable access to early algebra learning contributed to
the participants’ attitudes towards learning mathematics before entering high school. The
participants' attitudes toward learning mathematics ranged from being unmotivated,
viewing the subject as a struggle, and believing their abilities were limited (fixed
mindset), to later acknowledging the need to work to improve their mathematics
performance (growth mindset). This finding aligns to research which indicates Black
students are more likely to be academically affected by a classroom which lacks
discipline than their peers of other racial/ethnic groups (Cheema & Kitsantas, 2014;
Rowley & Wright, 2011; Shin et al., 2009). Researchers argue that improving classroom
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discipline helps to close the differences in mathematical achievement (Bonner, 2014;
Cheema & Kitsantas, 2014; Fram et al., 2007; Shin et al., 2009). This finding also
supports previous research which specifies teacher beliefs and expectations directly
influence student motivation and their mathematics performance outcomes (Chapman,
2014; House & Telese, 2014; Woolley et al., 2010).
Third major finding. The researcher found the participants experienced teachers
with better classroom management, an increase in instructional rigor and resources, and
more teacher support in terms of feedback and checks for understanding in their ninth
grade mathematics classroom compared to their eighth-grade mathematics classroom.
The participants’ ninth grade mathematics classrooms were more structured with
independent and collaborative mathematics learning experiences designed to engage
students from the beginning to the end of class. Consistent with previous research on
promoting academic success, by maximizing the time spent on academics rather than
time spent addressing non-academic issues, exposing students to more positive studentteacher and student-student supportive interactions, and by providing learning through
access to learning tools within the classroom, the ninth grade teachers fostered
productivity and a classroom environment essential for effective learning (Li, 2012;
Rubel & Chu, 2011; Webb & Thomas, 2015; Wenglinsky, 2004;). Though participants
could recall differences in the mathematics classroom learning experiences in eighth
grade compared to ninth grade, these differences were not identified by the participants as
what primarily fostered their shift to successful mathematics achievement.
Fourth major finding. The researcher found that self-study was the most
significant strategy used by the participants which fostered their success. Self-study, as
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described by the participants, means independently seeking, creating, and using resources
to help increase one’s knowledge and overall achievement. The participants’ use of selfstudy in response to their unsuccessful mathematical learning experience prior to entering
high school supports arguments by critical race theory in education researcher LadsonBillings (2013), who attested, “These young people are not slackers who do not care
about education. Quite the contrary, they desire to be deeply engaged in learning”(p.
108).
The participants became determined to improve their mathematical knowledge
and future achievement. The participants began to access new mathematics learning
through the use of self-study and support systems as coping strategies after experiencing
unsuccessful mathematics achievement before entering high school. The use of these
strategies continued thereafter. This finding is consistent with previous research which
found self-determination as a contributing factor to the success of urban Black students
(Murray & Naranjo, 2008). Participants maximized the effects of self-study by
incorporating the use of various websites, online learning platforms, and books.
The participants used new coping strategies in ninth grade to supplement their
mathematics learning. Specifically, coursework prioritization, time management, seat
placement, and notebook organization. The participants abandoned other coursework and
socializing with peers to allot more time to independently practice mathematical concepts
found most challenging. Some participants also proactively separated themselves from
negative influences and used creative ways to organize learning content for future
reference. This finding supports previous research findings which indicated Black
students made independent learning decisions once they felt they could not rely on their
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current learning environment to overcome the barrier to their success (Vega et al., 2015).
The use of support systems such as help from a teacher, family member, peer, or a tutor
decreased as participants found self-study more effective (Atuahene & Russell, 2016;
Murray & Naranjo, 2008).
Fifth major finding. Consistent with previous research (Boaler, 2016; Dweck,
2006; Howard, 2008; Wasserberg & Rottman, 2016), the participants’ mindset towards
learning mathematics was a significant factor in their ability to increase their
mathematical learning and scoring mathematically proficient despite a history of
unsuccessful mathematics achievement. Dweck (2006) posited that students with both a
fixed and a growth mindset are disappointed when unsuccessful. However, their reaction
to the unsuccessful experience differs. Students with a growth mindset are intrinsically
motivated. They are focused on improvement and new learning. They view being
unsuccessful as an experience which contains a new learning opportunity that should not
be neglected (Dweck, 2006). In contrast, students with a fixed mindset view their
unsuccessful experiences as an outcome, or inability, and are less likely to continue to
pursue learning from that experience to address their area of deficiency (Boaler, 2016;
Dweck, 2006). A student’s mindset can, however, change over time and educators can
help foster this change in student mindsets when learning mathematics (Boaler, 2016).
The participants in this research study expressed challenges with learning
mathematics prior to entering high school. In addition to challenges in the classroom
environment, participants reported negative perceptions of their mathematical abilities
during this period. As a result, consistent with previous research, most participants
initially chose to avoid mathematical learning (Howard, 2008; Howard & Whitaker,
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2011). The participants avoided learning mathematics by not focusing in class, not
completing assignments, and asking questions or seeking help when needed. By ninth
grade, all participants abandoned avoidance as a strategy. The participants’ interest in the
subject and/or, as noted in previous research, their understanding of the importance of the
subject in relation to their future endeavors, fostered a willingness to try harder at
learning the mathematical concepts (Murray & Naranjo, 2008). In addition, since the
participants’ achievement of mathematical proficiency in Algebra I in ninth grade, all
participants continued in their pursuit of higher mathematics achievement.
Dominant research indicates that urban public schools, such as those attended by
the participants of this study, have a large concentration of low-SES Black students and
other minority students, less resources, inadequate funding, large class sizes, underqualified teachers proving sub-par instruction, and limited learning opportunities (Battey,
2012; Bellibas, 2016;Flores, 2007; Georges & Pallas, 2010; Kitchen et al., 2016;
McKinney & Frazier, 2008; McKinney et al., 2009). Advanced mathematical
advancement or proficiency achievement is less likely to be attained in such settings
(Bellibas, 2016; Georges & Pallas, 2010; Wenglinsky, 2004).
The experiential knowledge obtained from the participants in this research study
provides contrasting evidence to dominant research on the mathematics achievement gap
and the abilities of Black students in urban public schools with a high minority
population. Specifically, each participant achieved mathematical proficiency early in his
or her high school career despite prior cognitive and noncognitive challenges in when
learning mathematics. In addition, at the time of this study, all participants were enrolled
in advanced mathematics coursework and aspired to achieve an advanced high school
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diploma. Five out of 11 participants (45%) also expressed an interest in pursuing a career
in STEM, which has a history of low Black student and other minority student
representation (Atuahene & Russell, 2016; Beilock & Maloney, 2015). The remaining
participants did not mention a career goal.
Noteworthy findings. This research study expanded on previous research by
Howard (2008). Noteworthy findings from this research study aligned with the
aforementioned study are provided below. Noteworthy findings related to course-taking
policies, student interests, and biases of the researcher are also provided in this section.
Howard 2008. In her research on successful mathematics student perceptions of
what hindered their mathematics achievement, Howard (2008), found the themes turning
point, motivation, attitude, learning environment, and learning strategies emerging from
the data. The participants in the Howard (2008) study identified unsuccessful and
successful moments in their mathematical learning and life-altering decisions as turning
points. The participants of the Howard(2008) study were primarily unmotivated to learn
mathematics during their period of unsuccessful achievement, characteristics of a fixed
mindset. During this time participants avoided learning mathematics by not attending
class or doing assignments. The participants’ experienced shifts in their mindset and
attitude which later motivated them towards learning mathematics. Motivation became
the primary factor fostering their increased achievement. When motivated, the
participants reengaged in the learning process by employing new strategies to access their
mathematical learning. Examples of the strategies they employed were, changing their
seats, asking questions, and completing their assignments.
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The results of this study partially align with Howard’s (2008) previous research.
Consistent with Howard (2008), the participants in this study could recall turning points
or periods of unsuccessful and successful learning before and after entering high school,
and what experiences contributed to these outcomes. Also consistent was the shift in the
participants’ attitude and learning strategies. A growth mindset towards learning
mathematics emerged as a motivating factor towards achieving success and proficiency.
Participants who initially exhibited evidence of a fixed mindset with statements
such as, “I felt like I had a disability” later reported a willingness to work hard and a
belief that they were capable of doing the work. Participants who initially avoided
learning by not completing assignments, not asking questions, and not listening to the
teacher during their period of unsuccessful mathematics achievement, reported new
strategies such as changing their seat, completing assignments, asking questions, selfstudy, and separating from negative influences. Most participants also reported a positive
change in the classroom disciplinary climate once they entered ninth grade.
A finding inconsistent with Howard (2008) is the primary contributing factor
reported by the participants. In the Howard (2008) study, motivation was the primary
contributing factor during periods of unsuccessful and successful mathematics
achievement. In this study, the participants primarily attributed their unsuccessful
mathematics learning to experiences within the classroom learning environment. The
participants’ successful mathematics learning was attributed to self-study or extended
independent practice time outside of the mathematics classroom using alternative
resources.
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Early algebra interest. Despite a history of unsuccessful mathematics
achievement, six out of 11 participants (55%) expressed regret for the lack of opportunity
to take Algebra I in eighth grade. The participants argued they would have accepted the
challenge if given the choice. The participants also expressed they would have preferred
their eighth grade teacher explain his or her reasoning during the early algebra student
selection process. One participant, namely P8, also reported changes in the social
interactions between the students chosen to advance in mathematics and those who were
not chosen.
This finding aligns with research by Spielhagen (2006) who found limiting access
to early algebra made no significant difference in student performance outcomes. When
examining a school district’s early algebra access process and its impact on student
performance, Spielhagen (2006) found inconsistencies in teacher compliance with the
policy for early algebra student selection, inconsistencies in student access to prior
enrichment in mathematics, and inconsistencies in the ratio of Black students and
Hispanic students selected for advancement compared to the White and Asian peers.
Black students and Hispanic students dominated the group who were not chosen to
advance (Spielhagen, 2006). Parents of low-SES students were also less likely to
challenge their child’s mathematics course placement compared to parents of high-SES
students (Spielhagen, 2006). Administration consistently granted the requests of HighSES parents who wanted their child to advance in mathematics.
In a study by Spielhagen (2010) which captured the perspectives of students who
experienced early algebra in eighth grade and those who did not, the results indicated
students were given access to algebra in the eighth grade was based on developmental
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behaviors rather than on cognitive ability. Students who demonstrated more self-control
were given the advancement option. Lastly, accessing algebra early, specifically in eighth
grade, influenced the students academically and socially.
Researcher bias. This researcher assumed that the participants’ shift from
unsuccessful to successful mathematics achievement and their subsequent Algebra I
proficiency achievement at the end of the ninth grade was fostered primarily by
differences in instructional practices. The participants’ accounts of their lived experiences
indicate this researcher’s assumption was inaccurate. The participants began to adopt
coping strategies which served as alternative methods to access mathematical learning
prior to entering high school. Self-study, or the pursuit of making sense of the
mathematical concepts for themselves, in addition to having or shifting towards a growthmindset as motivation, emerged as what primarily fostered the success of the participants.
The differences in instructional practices was not a significant factor mentioned by the
participants which fostered their successful mathematics achievement.
Course sequencing policies. The New York State Education Department
(NYSED) mathematics learning standards and course sequencing guidelines identify
Algebra I as the first high school mathematics course, geometry, as the “intended”
(NYSED, 2017, p.125) second high school mathematics course, and Algebra II, as the
“capstone” (NYSED, 2017, p.139) course which builds upon the knowledge gained from
the first two courses. While reflecting on their mathematics learning experience and
proficiency achievement, five participants who had taken geometry and Algebra II were
asked to comment on their course-taking sequence. Three out of five participants reported
that they would have preferred taking Algebra II as their second high school mathematics
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course, after completing Algebra I. These students expressed confidence in their ability to
make a better connection between the concepts to support their learning. One out of the
five participants recommended student choice when deciding on the sequence for
mathematics coursework and one of the five participants in this group expressed that the
standard course taking sequence, Algebra I, Geometry, and then Algebra II, was ideal.
Research on mathematics course-sequencing by Riegle-Crumb (2006) indicate
that low performance in mathematics, even for a portion of the year, may discourage
students from taking more advanced courses in the sequence and vice versa. Student
confidence in mathematics significantly influences achievement (House & Telese, 2014).
Further research is needed to determine if student self-confidence or self-efficacy towards
successfully completing Algebra II coursework before learning geometry concepts or the
lack of self-efficacy towards connecting Algebra I concepts to subsequent geometry
coursework, have any impact on high school mathematical achievement or advance
coursework completion.
Limitations
The first limitation of this research study was the researcher was not granted
direct access to all the eligible high schools during the recruitment process. The
researcher was able to directly recruit eligible participants in 75% of the high schools.
Therefore, some experiences, attitudes, and strategies relevant to this study and/or the
study site may not be captured in the research data or represented in the findings.
The second limitation of this study was the type of tool used to communicate with
parents/guardians and the potential participants. The potential participants and their
parent/guardians needed to contact the researcher via email to set up an interview and
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receive any additional clarification about the study. Some participants reported having
difficulty with Internet access during the recruitment period. For example, one student
who was able to contact the researcher before the end of the recruitment period reported
that he was without Internet access for multiple days. A more effective form of
communication may have been alternative platforms such as an electronic notification
app.
The third limitation of this study is the anonymous MAP results. Maintaining the
anonymity of the survey results was required by the organization, Mindset Works, Inc.
This requirement prevented the researcher from obtaining profile numbers and mindset
descriptors specific to each participant. Without this specific information, the researcher
did not have distinct data to affirm the participants’ shifts in their mindset towards
mathematics as a result of the research phenomenon.
The last limitation of this study was the participants’ ability to remember their
lived experiences in explicit detail. Some participants responded that they did not
remember when asked some of the questions during the interview process. Details and
other experiences which could have further enriched the research findings may have been
forgotten.
Recommendations
In this research study, the researcher examined the perspectives of mathematically
proficient Black urban high school students with a history of underachievement in
mathematics to determine what fostered their shift from unsuccessful to successful
mathematics achievement. The participants’ access to mathematical learning before
entering high school was impeded by on-going negative classroom learning experiences
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and attitudes. These experiences influenced the participants’ attitudes toward learning
and achievement in mathematics. To cope, the participants designated time to re-engage
in their mathematical learning through self-study and other conventional techniques.
When enrolled in Algebra I, the participants experienced positive changes in their
mathematics classroom learning experiences and attitudes. The participants were engaged
in instruction for the entire class period and were expected to allocate extra time for
homework regularly. Despite the amount of time spent learning mathematical concepts in
class and completing homework, the participants continued to creatively ration time from
other areas to increase their mathematical knowledge and skills through self-study. For
example, the participants chose not to complete assignments in other courses to focus on
increasing their mathematical achievement. One participant purposely chose not to
participate in extra-curricular activities to have more self-study time as other participants
used the time between school and the start of extra-curricular activities. The time
typically used for making social connections such as their lunch period and additional
time on the weekends was also rationed to increase their mathematical achievement.
Based on these results, the researcher first recommends a restructuring of the time
within the school day allocated for learning mathematics and other core subjects.
Allocating more time for mathematics instruction can promote mathematics proficiency
by providing opportunity for increased positive cognitive and noncognitive teacherstudent interactions (Fries-Britt, Younger, & Hall, 2010), the development of key
disciplinary skills such as critical thinking and problem-solving (NCTM, 2014), and more
student engagement in activities which foster a growth mindset towards learning and
achievement (Boaler, 2016; Dweck, 2006; Howard & Whitaker, 2011). The researcher
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also encourages urban school educators and policymakers to explore to what extent, if
any, does decreasing the number of distinct courses assigned to high school students
increase student achievement in mathematics and other STEM areas?
Second, the researcher recommends schools and educators adopt strategies and
programs that promote self-direction or independent learning in mathematics. For
example, in this study, the use of online learning platforms which equipped teachers and
students with the timely student performance data was used frequently by the participants
as homework and enrichment outside of the school day. These technological resources
were essential to the participants during the period of self-study. However, technological
resources should not be used in place of direct instruction. The participants expressed
they preferred ongoing opportunities to interact with their teacher and peers within the
classroom. The use of learning platforms cannot replace the effects of positive teacherstudent interactions in the classroom (Bellibas, 2016).
Third, this researcher recommends the design and implementation of a districtwide early algebra access policy which includes student choice, parent/guardian informed
decision-making, teacher feedback, and diverse sources of student performance data.
Access to early algebra instruction provides a gateway to the study of advanced
mathematics in high school and helps to diminish the disparities in mathematics
performance outcomes among diverse subgroups (Spielhagen, 2006; 2010).
Finally, based on the findings of this research study, this researcher recommends
professional development for middle and high school mathematics teachers in specific
areas to support mathematics achievement. Based on the lived experiences of the
participants in this study, three professional development areas to include are,
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establishing and maintaining a positive classroom/school-wide disciplinary climate,
cultivating a growth mindset towards learning mathematics, and implementing
instructional practices which foster mathematical proficiency in the K-12 school system.
In addition, the researcher recommends on-going training for students and
parents/guardians on the use of online learning platforms. Students can use these
platforms to develop their study skills. Parents/guardians can use these platforms to
actively engage in mathematical learning with their child at home and support
mathematical proficiency achievement.
At the time this study was conducted, most of the participants who were taking or
previously took an Algebra II course stated that they preferred the option of taking
Algebra II immediately after successfully completing their Algebra I coursework.
Therefore, one recommendation for future research is a multiyear longitudinal
quantitative comparative analysis of the performance outcomes of high school students
who take the traditional Algebra I, geometry, and then Algebra II coursework sequence
versus the non-traditional Algebra I, Algebra II, and then geometry coursework sequence
to determine which coursework sequence, if any, yielded the best achievement results for
a particular cohort.
Additional research that examines if students’ confidence in their ability to
successfully complete Algebra II coursework before learning geometry concepts or their
lack of confidence in their ability to connect Algebra I concepts to subsequent geometry
coursework, has any impact on mathematical achievement or advance coursework
completion while in high school. Lastly, this researcher suggests that this research study
be replicated to include other ethnic groups in the K-12 school system such as Hispanics.
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Conclusion
Using a lens of proficiency, the perspectives of 11 mathematically proficient
Black urban high school students with a history of underachievement in mathematics
were obtained in this research study to address persistent differences in mathematics
achievement between Black students and their peers from all other racial/ethnic groups.
The participants’ perspectives were essential to gain an understanding of the phenomena
and answer the research question, what phenomena did Black urban high school students
perceive fostered their shift from unsuccessful to successful mathematics achievement?
The results of this research study demonstrate that a shift in mindset towards
learning mathematics and the application of the self-study strategies used to increase their
access to new mathematical learning, primarily self-study, followed by the use of other
support systems time – management techniques and course prioritization were
perceived by the participants as what fostered their positive shift in mathematical
achievement. The participants ultimately increased their Algebra I knowledge and skills
to the level of proficient and college ready.
Results consistent with the Howard (2008) study emerged in this study. For
example, the participants could recall experiencing turning-points or shifts in their
mathematical achievement and what caused these shifts. The participants’ accounts
demonstrated evidence of fixed and growth mindsets toward mathematics. Specifically,
as student achievement declined, so did the participants’ motivation and mindsets
towards mathematics achievement. As mathematics achievement increased, it had a
positive effect on the participants’ attitudes and mindsets towards achievement. Finally,
during periods of unsuccessful achievement in mathematics, before high school, and
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periods of successful achievement in mathematics, after entering high school, the
participants chose to use strategies which hindered or helped increase their mathematics
learning. Some common examples were avoidance and seat change.
The difference between the results of this study and the results of the study by
Howard (2008) was that in the previous study motivation was the primary factor reported
by the participants which fostered their shift from unsuccessful to successful mathematics
achievement. In this study, the classroom learning environment interfered with the
participants’ access to mathematical learning. Thus, the classroom learning environment
was found to be the primary factor attributed by the participants to their unsuccessful
mathematics achievement prior to entering high school. In addition, the strategy, selfstudy was found to be the primary factor attributed by the participants which remedied
their unsuccess and fostered their shift to successful mathematics learning and
proficiency achievement, after entering high school. The participants used self-study
using alternative resources to achieve success as their new access points to mathematical
learning.
Having a growth mindset toward learning mathematics was also found to be the
motivating factor which fostered a positive shift in the participants’ mathematical
achievement. Aligned with the experiential knowledge tenet of CRT, the participants’
past and present mathematical learning experiences, achievement, and aspirations provide
a counternarrative to standard research about the mathematical achievement potential of
Black students in urban public schools. Based on the results of this study, increased
professional development for teachers and educational leaders related to the classroom
climate, fostering a growth mindset towards mathematical learning, and increasing
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mathematical learning time within the school day is recommended by this researcher.
Recommendations from this study may foster a decrease in the differences or gap in
mathematical achievement among Black students and their peers from other racial/ethnic
groups by increasing the proficiency achievement in mathematics of Blacks and other
minority students.
Educators, policymakers, and others concerned about the gap in mathematical
achievement and the future academic success of minority students would benefit from
future research which expands on this research study to include Hispanic students. A
comparative analysis of high school mathematics course sequencing and student
achievement rates, a concern which emerged in this study, may also help inform future
instructional decisions and educational policy.
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New York State Common Core Math 8 and Algebra I Performance Descriptors
for Proficient Students
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Table 13. Math 8 Level 1 and 2- Insufficient Performance Descriptors
Math 8 – CCLS

Level 2 Performance

Level 1 Performance

Domains
Students work with
integer exponents.
(8.EE.1,3,4)

•
•
•
•

Students understand the
connections between
proportional
relationships, lines, and
linear equations.
(8.EE.5,6)
Students analyze and
solve linear equations
and pairs of
simultaneous linear
equations. (8.EE.7,8)

•
•
•
•

•
•

Students define,
evaluate, and
compare functions.
(8.F.1-3)

•
•
•
•

Students understand
congruence and
similarity
using physical models,
transparencies, or
geometry software.
(8.G.1-5)

•

Evaluate simple numerical expressions using
properties of integer exponents.
Use scientific notation and estimate very large
quantities.
Perform multiplication and division with
numbers expressed in scientific notation,
without technology.
Interpret scientific notation that has been
generated by technology.

•

Graph a proportional relationship given a table.
Identify the unit rate as the slope of the graph of a
proportional relationship.
Interpret (y = mx) as defining a relationship for a
line with slope m through the origin.

•

Solve linear equations in one variable, with
rational number coefficients, including those that
require use of the distributive property or
combining like terms.
Solve pairs of simultaneous linear equations
graphically or by inspection.
Attempt to solve pairs of simultaneous linear
equations algebraically.

•

Create examples of functions in various forms to
model real-world situations.
Compare properties of more than two functions
represented in different ways.
Construct linear functions with given properties
algebraically, graphically, and verbally.
Create examples of functions that are linear or
non-linear.

•

Describe qualitatively the effect of translations,
rotations, and reflections on two-dimensional
figures without using coordinates; identify figures
that appear congruent or similar.

•

•

•

•

•

Write simple numerical expressions
involving whole number exponents
and evaluate expressions with
exponents of between 1 and 10.
Identify numbers written in scientific
notation.

Attempt to graph a proportional
relationship given a table.
Identify the unit rate of a
proportional relationship
Solve linear equations in one variable
with integer coefficients that have
one solution, excluding those that
require the distributive property or
combining like terms.
Identify the point of intersection of
the graph of some pairs of
simultaneous linear equations.

Attempt to graph a function
given a table.
Recognize the graph of a line.

Identify or perform some
transformations.

Reprinted from: https://www.engageny.org/resource/performance-level-descriptions-for-ela-and-mathematics
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Table 14. Math 8 Level 3 and 4 Proficiency Performance Descriptors
Math 8 – CCLS Domains
Students work with
integer exponents.
(8.EE.1,3,4)

Level 4 Performance
•

•
•

•
•
•
Students understand the
connections between
proportional relationships,
lines, and linear equations.
(8.EE.5,6)

•
•
•
•

•
Students analyze and
solve linear equations and
pairs of simultaneous
linear equations.
(8.EE.7,8)

•

•

•

•

Students define,
evaluate, and compare
functions. (8.F.1-3)

•
•
•
•

Students understand
congruence and similarity

•

Evaluate numerical expressions and
generate equivalent numerical expressions
by applying properties of integer
exponents.
Apply two or more properties of integer
exponents within a real-world context.
Use scientific notation, estimate very large
and very small quantities, and determine
how many times as large one number is in
relation to another when numbers are
expressed in scientific and decimal
notation.
Perform multiplication and division with
numbers expressed in scientific and
decimal notation, without technology.
Perform addition and subtraction with
numbers expressed in scientific and
decimal notation, without technology.
Interpret scientific notation that has been
generated by technology.
Write and graph an equation (y = mx) to
represent a proportional relationship.
Interpret the unit rate as the slope of the
graph of a proportional relationship to
solve real-world problems.
Compare two different proportional
relationships represented in different ways.
Use similar triangles to show that the slope
is the same between any two distinct points
on a non-vertical line in the coordinate
plane.
Derive the equation (y = mx) and y = mx +
b.
Identify and solve a linear equation in one
variable (algebraically, graphically, or by
inspection) with one solution, no solution,
or infinite solutions. Evaluate the choice of
method.
Solve mathematical and real-world linear
equations in one variable, with rational
number coefficients, including those that
require use of the distributive property and
combining of like terms.
Analyze and solve real-world problems
leading to pairs of simultaneous linear
equations algebraically, graphically, and by
inspection. Evaluate the choice of method.
Explain the relationship between the
graphic representation and the algebraic
solution to the system of two linear
equations.
Create examples of functions in various
forms to model real-world situations.
Compare properties of more than two
functions represented in different ways.
Construct linear functions with given
properties algebraically, graphically, and
verbally.
Create examples of functions that are linear
or non-linear.
Describe the effect of dilations,
translations, rotations, and reflections on
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Level 3 Performance
•

•
•

•
•
•
•
•
•
•

•
•

•

•
•

•

•
•
•
•

Evaluate numerical expressions and
generate simple equivalent numerical
expressions by using properties of integer
exponents.
Apply one property of integer exponents
within a real-world context.
Use scientific notation, estimate very
large and very small quantities, and
determine how many times as large one
number is in relation to another when
numbers are expressed in scientific
notation.
Perform multiplication and division with
numbers expressed in scientific and
decimal notation, without technology.
Perform addition and subtraction with
numbers expressed in scientific notation,
without technology.
Interpret scientific notation that has been
generated by technology.
Graph a proportional relationship given an
equation, (y = mx).
Interpret the unit rate as the slope of the
graph of a proportional relationship.
Compare two different proportional
relationships represented in different
ways.
Use similar triangles to show that the
slope is the same between any two distinct
points on a non-vertical line in the
coordinate plane.
Interpret y = mx + b as defining a
relationship for a line with y-intercept of
b.
Identify and solve a linear equation in one
variable (algebraically, graphically, or by
inspection) with one solution, no solution,
or infinite solutions.
Solve linear equations in one variable,
with rational number coefficients,
including those that require use of the
distributive property and/or combining
like terms.
Analyze and solve mathematical problems
leading to pairs of simultaneous linear
equations algebraically and graphically.
Demonstrate the relationship between the
graphic representation and the algebraic
solution to a system of two linear
equations.
Identify that a function is a rule assigning
to each input exactly one output and that a
function can be graphed as a set of
ordered pairs.
Compare properties of two functions
represented in different ways.
Interpret the equation y = mx + b as
defining a linear function.
Identify functions that are non-linear.
Describe the effect of dilations,
translations, rotations, and reflections on

Math 8 – CCLS Domains
using physical models,
transparencies, or
geometry software.
(8.G.1-5)

Level 4 Performance
two-dimensional figures using coordinates;
determine whether two given figures are
congruent or similar through one or more
transformations; and describe more than
one sequence of transformations to justify
congruence or similarity of two figures.

Level 3 Performance
two-dimensional figures using
coordinates;
determine whether two given figures are
congruent or similar through one or more
transformations; and describe the
sequence
of transformations to justify congruence
or
similarity of two figures.

Reprinted from: https://www.engageny.org/resource/performance-level-descriptions-for-ela-and-mathematics
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Table 15. Algebra I Level 4 and 5 Proficiency Performance Descriptors
Algebra I - CCLS Domains
Number System
(N-RN)

Quantities
(N-Q)

Level 5 Performance
•
•

•

•

Level 4 Performance

Calculate sums and products of two
rational and/or irrational numbers.
Explain when sums and products are
rational and irrational using concrete
examples.

•

Compare and interpret different
representations of the accuracy of a
quantity and justify choice of units and
quantities.
Recognize and explain how alteration of
units would affect solutions.

•
•

•

•

•
Seeing
Structure in
Expressions
(A-SSE)

Arithmetic
with
Polynomials
and Rational
Expressions
(A-APR)

Creating
Equations
(A-CED)

•
Explain different interpretations of
expressions.
•
Find the most appropriate form of a
quadratic function to solve real-world or
mathematical problems.
•
Determine the maximum/minimum of a
quadratic function with a leading coefficient
greater than one by completing the square.

•
•

•

•
•

•
•

•

Explain and/or show generally that
polynomials are closed under addition,
subtraction, and multiplication.
Determine and use the zeros of any
polynomial function to sketch its graph,
generate graphs and expressions for
multiple functions, given particular zeros,
and explain the significance of the zeros.

•

Create equations and inequalities in one
or two variables and use them to solve
problems (i.e., linear, quadratic, or
exponential equations).
Explain how a created equation or
inequality models a context.
Compare different models of the same
context and describe limitations of
models.

•

•
•

•
•
•
•
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Generalize and explain when the sums
and products are rational or irrational
using abstract representations.
Justify the conjecture using concrete
examples.
Choose and interpret units consistently.
Choose and interpret the scale and the
origin in graphs and data displays.
Choose a level of accuracy appropriate
to context and identify limitations on
measurement when reporting
quantities.
Select or define appropriate quantities
for the purpose of modeling.
Interpret parts of an expression in terms
of its context and rewrite it to reveal
information about the context.
Identify algebraic factors of an
expression and factor a quadratic
expression with a leading integer
coefficient greater than one to solve
real-world or mathematical problems.
Determine the maximum or minimum
of a quadratic function with a leading
coefficient of one by completing the
square.
Perform addition, subtraction, and
multiplication with polynomials and
demonstrate that polynomials are
closed under the three operations.
Identify zeros of quadratic and cubic
polynomials and use the zeros to graph
the function.
Explain the relationship between a
function and its zeros.
Create equations and inequalities in one
or two variables and use them to solve
problems (i.e., linear, quadratic, or
exponential equations with integer
exponents).
Graph linear, quadratic, and
exponential equations and linear
inequalities in two variables.
Distinguish between a linear, quadratic,
and exponential function, given
multiple representations.
Represent constraints (i.e., real-world
or mathematical) by equations or
inequalities.
Rearrange complex formulas to
highlight a quantity of interest.

Algebra I - CCLS Domains
Reasoning with
Equations and
Inequalities (AREI)

Level 5 Performance
•

•

•
•
•

Predict, without solving, when a quadratic
equation will have no real solutions and
explain reasoning with algebraic or
graphical evidence.
Solve linear equations and inequalities and
construct a viable argument to justify the
advantages of one particular method over
another.
Explain why the graph of an equation in
two variables is the set of all its solutions.
Represent coincidental linear equations as
multiples of each other.
Explain why there are multiple solutions
to a system of inequalities.

Level 4 Performance
•

•

•

•

•

Interpreting
Functions
(F-IF)

•
•

•

•

•

Identify the domain and range of a
function given its context.
Explain how and why explicit and
recursive formulas define the same
sequence and relate these representations
to a context.
Accurately sketch graphs, showing key
features, given a verbal description of the
relationship, including piece-wise defined
and step functions.
Estimate, calculate and interpret the
average rate of change in terms of a
context over a specified interval, including
linear, quadratic, square root, cube root,
piece-wise defined, and exponential
functions with domains in the real
numbers.
Compare properties of two functions with
each represented in a different way (i.e.,
algebraically, graphically, numerically in
tables, or by verbal descriptions),
including linear, quadratic, square root,
cube root, piecewise-quadratic, and
exponential functions with domains in the
real numbers.

•

•

•
•

•

•

•
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Solve quadratic equations in one
variable and recognize cases in which
a quadratic equation has no real
solutions.
Solve linear equations and inequalities
in one variable, including equations
with coefficients represented by
letters.
Solve systems of linear equations
exactly and approximately (e.g., with
graphs), focusing on pairs of linear
equations in two variables.
Explain why the x-coordinates of the
points where the graphs of the
equations y = f(x) and y = g(x)
intersect are the solutions of the
equation f(x) = g(x). (Functions are
limited to linear, polynomial, rational,
or absolute value.)
Graph the solutions to a linear
inequality in two variables as a halfplane and graph the solution set to a
system of linear inequalities in two
variables as the intersection of the
corresponding half-planes.
Describe a function as a rule that
assigns to each element of the domain
a unique element of the range and use
proper function notation.
Evaluate functions. Identify the
domain and range from a graph and
interpret statements that use function
notation in terms of a context.
Identify a recursively defined
sequence as a function and determine
its nth term.
Accurately sketch and create graphs
using technology and interpret key
features of graphs and tables given a
verbal description of the relationship,
including square root and cube root
functions with domains in real
numbers.
Estimate, calculate and interpret the
average rate of change over a
specified interval, including linear,
quadratic, square root, cube root,
piece-wise defined and exponential
functions with domains in the
integers.
Use the process of factoring and
completing the square in a quadratic
function to show zeros, extreme
values, and symmetry of the graph
and interpret these in terms of a
context.
Compare properties of two functions
with each represented in a different
way (i.e., algebraically, graphically,
numerically in tables, or by verbal
descriptions), including linear,
quadratic, square root, cube root,
piecewise-quadratic, and exponential
functions with domains in the
integers.

Algebra I - CCLS Domains
Building
Functions
(F-BF)

Level 5 Performance
Determine a recursive representation for a
linear, quadratic, or exponential function.
Given the equation of a transformed linear or
quadratic function, create an appropriate graph
and interpret the transformations.

•

Level 4 Performance
•

•
•

Linear,
Quadratic, and
Exponential
Models
(F-LE)

•

•

Explain, using graphs and tables, that a
quantity increasing exponentially
eventually exceeds a quantity increasing
linearly, quadratically, or (more generally)
as a polynomial function.
Interpret changes in parameters based on
the
comparison of two functions in terms of a
real-world context.

•

•

•

•

Summarize,
Represent, and
Interpret Data
(S-ID)

•
•
•
•
•
•
•
•

Choose and justify the most appropriate
plot on a number line.
Choose and justify the most appropriate
measures of center and spread of the data
distribution in two or more data sets.
Identify and explain errors in inferences
made based on assumptions about the
data.
Provide evidence to show possible
associations and trends in the data.
Summarize, represent, and interpret data
on two categorical and quantitative
variables.
Fit a linear, quadratic, or exponential
function to real-world data and use
residuals to assess the fit.
Compare and contrast the strength of the
fit for a variety of functions.
Generate and explain examples of
relationships that are correlated and causal
or correlated but not causal.

•
•

•

•
•
•
•

•

Determine and write the appropriate
linear, quadratic, or exponential
function
that describes a relationship between
two quantities.
Identify the effect on a graph of
replacing f(x) with f(x) + k, k f(x),
f(kx), and f(x + k).
Find the value of k given the graphs.
Demonstrate that a given linear
function grows by equal differences
over equal intervals and an
exponential function grows by equal
factors over equal intervals (where
differences and factors are integers).
Construct linear and exponential
functions, including arithmetic and
geometric sequences given a graph, a
description of a relationship, or two
input-output pairs (include reading
these from a table).
Identify situations in which a quantity
grows or decays at a constant percent
rate per unit interval relative to
another.
Interpret the parameters (i.e., slope or
growth factor) in a linear, quadratic,
or exponential function in terms of a
real-world context.
Interpret data with plots on a number
line.
Choose and interpret the most
appropriate measures of center and
spread of the data distribution in two
or more data sets.
Interpret the differences in shape,
center, and spread in the context of
the data, including the effects of
outliers.
List and interpret possible
associations and trends in the data in a
two-way frequency table.
Interpret marginal, joint, and
conditional relative frequencies in the
context of the data.
Use residuals to assess the fit of a
linear, quadratic, or exponential
function.
Use the graphing calculator to
determine the correlation coefficient
of a linear model and assess the
strength and direction of the fit.
Distinguish between correlation and
causation.

Reprinted from: https://www.engageny.org/resource/math-performance-level-descriptions
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Appendix B
Research Recruitment Flyer
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Appendix C
Letter of Introduction and Consent Form
St. John Fisher College
Research Study Introduction Letter
Date: _____________________
Dear Parents/Guardians of ________________________________:
My name is Merica Neufville. I am a doctoral candidate in the Executive Leadership Program at St. John
Fisher College (SJFC). I am conducting research for my dissertation titled, Perspectives of Mathematically
Proficient Black High School Students with a History of Underachievement in Mathematics. According to
NYS Regents Data, your child established mathematical proficiency by scoring an 80 or higher on his/her
Algebra I Regents. Learning about your child’s experience learning math will assist me with my research.
To that end, I am writing to request your consent and for your child’s assent to participate in my research
study.
It is important to note that although I am also an Assistant Principal for the school district, my request is
solely connected to my role as a student at SJFC. Your child’s participation will in no way be connected to
his/her status as a student in the district or his/her academic standing at any time or in any way. In addition,
participation in the study can be terminated for any reason and at any time.
If you choose to provide your contact number, I can contact you by phone to clarify any questions you may
have about this research study. If you choose to allow your child to participate in this study, we will
schedule the interview at a convenient date/time for your child. The interview will be a 1-hour face-to-face
interview with me, the researcher, in a private room, at the local public library. As a parent/guardian, you
may accompany your child to the interview site; however, all other persons including parents/guardians are
required to remain outside the interview room as the participant shares his/her mathematical learning
experience with this researcher, to ensure privacy. If you choose not to accompany your child, you will be
notified when the interview concludes. You will also be notified, if and when, your child needs to be
contacted to verify the accuracy of his/her response(s) after the information has been transcribed. In
addition, your family will also receive a $25 gift card for your participation and to cover any travel costs.
The SJFC Institutional Review Board (IRB) has reviewed this research project. A consent form with more
details of my study for you to review and discuss with your child is attached. If you have any questions,
please feel free to contact me via email at men07367@sjfc.edu. The signed consent form for your child to
participate can also be submitted by email to the same email address. I truly hope you and your child will
assist me in my quest to use the voices of successful students in research to promote an increase in
mathematics achievement for all students in our community.
Sincerely,
M. Neufville

INFORMED CONSENT FORM
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Part I. Research Study Details
Title of Study: Perspectives of Mathematically Proficient Black High School Students
with a History of Underachievement in Mathematics Perspective
Name(s) of researcher(s): Merica Neufville

Email: men07367@sjfc.edu

Faculty Supervisor: Dr. Shelly Jallow

Phone #: (301) 442-2621

Purpose of the study:
The purpose of this qualitative phenomenological study is to capture what Black urban
high school students perceive allowed them to successfully complete Algebra I and score
proficient in mathematics by the end of the ninth grade based on the NYS Algebra I
Regents.
Place of study: Yonkers, NY

Length of participation: 8-12 weeks

Method(s) of data collection: Data will be collected using semi-structured face-to-face
interviews and a mindset assessment tool.
Risks and benefits: Participants may experience minimal discomfort explaining past
experiences while unsuccessful in learning mathematics. Participants may not experience
any direct benefits; however, their perceptions may help their peers become successful in
the future.
Method for protecting confidentiality/privacy of subjects:
Pseudonyms will be used to protect the confidentiality/privacy of all participants.
Please Note: Your information may be shared with appropriate governmental authorities
ONLY if you or someone else is in danger, or if required to do so by law.
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Method for protecting confidentiality/privacy of data collected:
All digital audio recordings and transcriptions of interviews will be maintained using a
private, locked, password-protected file and password-protected computer stored securely
in the private home of the principal researcher. Electronic files will include assigned
identity codes or pseudonyms. They will not include actual names or any information that
could personally identify or connect participants to this study. Other materials, including,
notes or paper files related to the data collection and analysis, will be stored securely in
unmarked boxes and locked inside a cabinet in the private home of the principal
researcher. Only the researcher will have access to electronic or paper records. The
digitally recorded audio tape date will be kept by the researcher for a period of 5 years
following the publication of the dissertation. Signed informed consent documents will be
kept for 5 years after the publication. All paper will be cross-cut shredded and
professionally delivered for incineration. Electronic records will be cleared, purged, and
destroyed from the hard-drive and all devices such that restoring data is not possible.
Part II. Consent to Participate
Please read and complete this section of this document to serve as consent to
participate.
Your Rights: As a parent/legal guardian of a research participant and as a research
participant, you have the right to:
1. Have the purpose of the study, and the expected risks and benefits fully explained
to you before you choose to participate.
2. Withdraw from participation at any time without penalty.
3. Refuse to answer a particular question without penalty.
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4. Be informed of the results of the study.
I have read and understand all the information about the research study to be conducted
by Merica Neufville. I have received a copy of this form for my records. I give consent
for my child, ___________________________________________________________,
Participant’s full name (Print)

to participate in this study.

Parent/Guardian’s name (Print)

Parent/Guardian’s Signature

Date

Investigator’s name (Print)

Investigator’s Signature

Date

Part III. Participant Support
If you have any further questions regarding this study, please contact the researcher
indicated in Part I of this form. If you experience emotional or physical discomfort due to
participation in this study, please contact your personal health care provider or the
following agency:
Andrus Mental Health Clinic
Danni Lapin-Zou, LCSW-R - Clinic Manager
35 Dock Street,
Yonkers, New York 10701
Phone – 914-965-1109/ Fax – 914-965-9705
The Institutional Review Board(IRB) of St. John Fisher College has reviewed this
project. For any concerns regarding this study/or if you feel your rights (or the rights of
another participant) have been violated or caused you undue distress (physical or
emotional distress), please contact Jill Rathbun by phone during normal business hours at
(585) 385 – 8012 or irb@sjfc.edu. She will contact a supervisory IRB official to assist
you.
229

230

Appendix D
Minor Participant Assent Form
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Appendix E
Interview Protocol
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Interview Protocol
Before each face-to-face interview begins, say to each student participant:
● Welcome. Thank you for coming. This interview will be documented using
audiotapes. All content will then be transcribed or written in word form and I will
contact you at a later time to make sure the words that are written are accurate.
● Your identity will remain confidential during the whole course of this study and in
the written report of this study. I will assign you a pseudonym or nickname so that
only I can link you to the information provided.
● (Prior to beginning the study, check to make sure a signed parental consent form
for each participant is on file. If so, then say this) Thank you for submitting a
signed parental consent form
-OR(If not on file, say this) Do you have the signed parental consent form with you?
May I have it, please? I cannot begin this interview without it.
● Your participation in this research study is strictly voluntary and you can
discontinue your participation at any time without penalty. Do you assent or agree
to participate in this study?
● Thank you for agreeing to participate. This interview should take less than an
hour. After my verbal questions, I will ask you to complete a brief survey.
● If you would like to take a break at any time during this process, please let me
know. Are you ready to begin? (If yes) Ok, let’s begin. (If no, start when the
participant says he/she is ready).
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Preliminary Questions
Full Name: ________________________________________________________
Current Grade: ____________
Gender (Check one):

Age: ______

____Female

Race/Ethnicity: _____________

_____Male

____ Prefer to Omit

Name of your high school:
______________________________________________________
1. Name of math course most recently completed:
__________________________________
a. Final Course Average: ___________________________
b. Regents exam score:

________________________

c. Length of time in Algebra I course: (Circle one) Full-year

Partial year

2. Did you take any math courses, enroll in a tutoring program or use any online skills
development resource during the summer before entering high school? If so, explain.

3. What is the name of the10th-grade math course you are taking or scheduled to take?
4. Will you take the NYS Regents exam for your 10th-grade math course? Why or why
not?

5. Which of the following mathematics courses and exams do you intend to take while in
high school? Geometry
Geometry Regents

Algebra II/Trig

Statistics

Algebra II/Trig Regents
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Pre-Calculus
Calculus

Research Questions
Primary Research Question: What phenomena did Black urban high school students
perceive fostered their shift from unsuccessful to successful mathematics achievement?
Research Sub-Questions
1. What learning strategies,
attitudes, and experiences
did students perceive
contributed to their

Interview Questions
1. What are some of your earliest recollections of
learning mathematics?
a. Probe: What other experiences do you
remember?
b. Probe: Describe what it was like to be tested

insufficient acquisition of

in math? Did you receive the results of the

mathematics skills prior to

test?

entering high school?

c. Probe: What specific difficulties do you
remember? Do you remember specific
concepts that were difficult?
2. What did you do to cope with these difficulties?
3. What attitudes do you recall having towards math in
the before entering high school?

2. What new attitudes and
learning strategies had
students developed

4. Talk about your recent Algebra I classroom
experience.
a. Probe: How did you Algebra I classroom

throughout their first year

learning experience compare to your eighth-

of high school mathematics

grade mathematics classroom learning

learning?

experience?
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b. Probe: How did the instructional practices of
your Algebra I teacher compare to the
instructional practices of your eighth-grade
teacher?
5. According to your records, you achieved proficiency
in mathematics early in your high school career by
scoring an 80 or higher on your Algebra I Regents
exam. Describe that process for me.
a. Probe: What experiences and learning
strategies have helped you?
b. Probe: How would you describe your present
attitude toward learning mathematics?
3. Which learning
experiences, attitudes, or
learning strategies did
students perceive to be
most effective in

5. According to your records, you achieved proficiency
in mathematics early in your high school career by
scoring an 80 or higher on your Algebra I Regents
exam. Describe that process for me.
c. Probe: Of the experiences and learning

developing their math

strategies which helped you, which were your

skills in high school and

top 3?

achieving proficiency?

6. Knowing what you know now, what do you think
would have helped you in your math achievement
before high school, if you learned it earlier?
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a. Probe: What would you tell a younger middle
school version of you about learning math if
you had the chance?
7. What else would you like to say about your
experience of achieving proficiency in mathematics
as a high school student?
Once the verbal questioning has finished, say the following:
•

“These are all the questions I have for you. Now, I would like you to take this brief
survey. Please do not put your name on the sheet. Please read it and answer each
question honestly, based on your current feelings about learning mathematics. Add all
your answers using the calculator provided and write your score in the box at the
bottom of the page. Place the sheet in the envelope provided, seal it, and drop the
envelope in the container marked surveys.”

•

(Hand the participant an envelope with the survey results description and the $25
family gift card inside.) Say, “This concludes our interview session. Thank you for
contributing to my research study. I will contact you when your answers are
completely transferred to word form to make sure everything is accurate. Can I please
have an email address that you check regularly and/or a contact number, where you can
be reached?

•

“In this envelope, you will find a guide to help you understand your results of the
survey based on your total score. There is also a family gift card enclosed as a thank
you to you and your family for your participation and to cover any travel costs you
may have encountered.”
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Before the participant exits, notify the parent/guardian of the participant that he/she is
now leaving the interview room. Then thank the student again for participating.

Appendix F
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Mindset Assessment Tool and Authorization Letter
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Appendix G
Bracketing Interview

245

Bracketing Interview of Researcher Merica E. Neufville
Expert:

Good morning. What are some of your earliest recollections of learning
mathematics?

Merica:

Well, I know I always loved math from a young age. I was one of those
kids that they identified as gifted and talented, so they removed me from
my regular school and they moved me into what would be like a
specialized school. My teacher spoke to my mother and told her that I
should be placed in a specialized school, because my teacher observed
that I was more advanced. My mom did that. I can't really remember
learning anything distinctly in elementary or having any difficulty at all.
What I do remember is that they put me in a program called John
Hopkins. On the weekends I would have additional mathematics
courses and over the summer I would take mathematics courses on a
college campus. I remember staying there too.

Merica:

I remember my seventh-grade teacher. I took the Algebra Regents
course, in seventh grade. The teacher was there every day. The way that
he explained the mathematics just made my jaw drop. He had me fully
engaged. I loved going to that class. I could just eat it up. I absolutely
loved it. I can definitively say that I recognized my passion for
mathematics in seventh grade due to this teacher's class. When I went
into my Regents courses thereafter it was the total opposite in
terms of the learning environment and just the teaching styles. The
district program ended in ninth grade and we transitioned into a regular
high school. They did not have a specialized high school for us. You
know, everything just kind of fell through the cracks from there.

Expert:

Okay. Can you just tell me what specific difficulties you remember in
addition to falling through the cracks? What did that mean?

Merica:

The difficulties I had was pretty much just understanding the teacher's
way of explaining the math. I just could not connect with what the
teacher was saying. I remember that. Then I started to get discouraged. I
can't remember exactly what specific concept was challenging, but I
know the environment was the total opposite of an environment where I
would thrive, like the previous years.

Expert:

Can you just tell me about your experiences and what it was like to be
tested in math?

Merica:

The tests were fine. When it was time for a test, I took the test, I took my
time, I double-checked my work, I was very neat. If the teachers wanted
things to be boxed out, I would box it out. If he said show the work, I
showed the work. I rarely used a calculator. I just wanted to do the
calculations for myself. When it came time to be tested in math and
people would push me to use a calculator, most of the time I didn't even
bother. I wanted to just do the calculations on my own. That's all I can
remember about being tested in math.
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Expert:

Did you receive the results of the tests?

Merica:

I don't remember.

Expert:

Can you tell me what you did to cope with the difficulties that you
address, especially with the different style of instruction and those
concepts not being as clear?

Merica:

Honestly, I just shut down because I was fully reliant on the teacher to
help me navigate this process. I was doing advanced coursework. I know
that I tried asking questions at first and tried to get the teacher to further
explain it a little bit better but due to the disconnect, eventually I gave up
asking.

Expert:

Do you recall what attitudes you had towards math before entering high
school? Can you speak a little bit about seventh and eighth grade?

Merica:

Again, I loved math in seventh grade. We were a few years ahead of
everybody else. My interaction with the teachers in eighth grade and
ninth grade wasn't that good. Eighth grade was geometry and ninth grade
was trigonometry. I don't think I performed at my best. I feel if I had my
seventh-grade teacher throughout the remainder of the time there, I
would have been more successful. I was successful but I don't think I
achieved as high as I know I could have. That was before high school,
because even though ninth grade is considered high school, we were not
in a high school setting.

Expert:

You did talk a little bit about your algebra one classroom experience.
That was in seventh grade?

Merica:

Yeah.

Expert:

You obviously achieved proficiency in math. Can you describe a little bit
of that process that you went through?

Merica:

For algebra?

Expert:

For the Algebra one Regents exam.

Merica:

I know for algebra it was, being focused in class, making sure to practice,
to ask questions, and to do my homework. That class took priority. Every
chance I got; I was working on math. It's because the teacher ignited this
passion. I was just hungry for more math problems.

Expert:

How do you feel about learning math now?

Merica:

I love math despite the decline in my past learning experience. I feel that
I was overlooked when I transitioned to the high school. I remember I
would go into the guidance counselor's office to inquire about what I
should be doing next, et cetera. I remember being shooed out a lot. The
guidance counselor would say, "Oh, you have your Regents, you're good.
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You're good for graduation." The one-on-one guidance that I needed; the
other options that would be available to me, were not shared. Remember,
this was tenth grade. That was my first year in high school, even though
it's the second year, technically, of high school. Whatever guidance the
regular freshmen received; I did not receive it.
Merica:

I just felt like in the guidance counselor's mind, there was already a
check by my name, I was on track to graduate, so I was not a priority. So,
I kept myself busy. There was an early childhood center downstairs in
the school. I would volunteer my time and work with the children there
or I would work on performances for school events. I was in several
different clubs and extracurricular activities. Then I started working. I
just found alternate things to do with my time, but that passion for math
was still there. Fortunately, a couple teachers noticed me. They helped
me gain access to a scholarship program for future teachers. The program
provided mentorship and training. The program connected me with
colleges and provided financial support so I could afford to attend
college. In college, I remember I requested that they test me. When you
go to college and you are a freshman, they try to give you the basic
courses. I told them to test me so that they could understand that I did not
belonged in basic courses. They did. I did well. I was able to complete
mathematics degree program at the college in addition to an education
certificate program.

Expert:

Is there anything that you would have done that you think would have
helped you that you haven't already discussed in your math achievement
if you learned it earlier?

Merica:

I am a very private person, so when I was having difficulty earlier on, I
think if I had persevered and tried to at least find somebody, to connect
to someone, or access a supportive resource, then maybe I would have
been better off. It takes me a while to open up, and if I open up and
whoever I open up to shuts me down, I close right back up. I think that
being shut down by the guidance counselor and by the teachers made me
say, I am done. I am still good. I can graduate. That’s all that matters. I
think that if I just pushed through a little bit more, things probably would
have turned out even better.

Expert:

What would you, if you could go back, tell your sixth-grade self about
math, about learning math if you could?

Merica:

I would tell the younger me to not give up and not to allow someone
else's impression or opinion of me define who I am. There is greatness on
the inside of me and I should just keep going. I am the only one that can
stop myself for succeeding.

Expert:

What else would you like to say about the experience of achieving
proficiency in mathematics?

Merica:

I'd like to say that we ignore the fact that learning is a life-long process,
and people learn at different rates and in different ways. A lot of times
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educators allow their opinions or even the scores or whatever they may
think about a student or a population to have an impact on the quality of
the instruction and the level of support they provide. I also think that a
lot of teachers and support staff primarily focus is on the students who
were not doing well, and the students who need the enrichment support
to achieve proficiency or mastery, get neglected. We need to be attentive
to children at all levels.
Expert:

These are all the questions that I have for you. Thank you.

Merica:

Thank you.
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